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JlaGopaTopHnasi padora Nel

Tema: «CocTaBiieHHe ¢ HATYPbI KHHEMATHYECKOI CXeMBbl y3J1a YHUBEPCAJIbHOIO

CTAaHKa».

eab padoThI:

1.
2.

o b

O3HAaKOMUTBCS C BHYTPEHHUM YCTPOHWCTBOM KOPOOKH CKOPOCTEM.

Hayuutbcsi caMOCTOATENBHO pPa30MpaThcsi B HA3HAYEHUM MEXAaHHU3MOB U
ONPEJENNTh UX B3aUMOCBS3b IPU pabOTe CTaHKa.

[Tony4nTh NPAKTUYECKUE HABBIKM COCTABICHUS KWHEMATUYECKOW CXEMBI
KOPOOKH CKOPOCTEH C y4eTOM YCJIOBHBIX O003HAUEHHUU 3JIEMEHTOB LEneH Mo
I'OCT 2.770-68.

HayuuTbcs BBIONHITH HEOOXOIUMBIE 3aMEPHI.

[TpousBecTn HEOOXOAMMBIE MAaTEMAaTUYECKUE pacueThl U HAYUYUTHCS CTPOUTH
rpaduKu.

MarepuajibHoe o0ecrnieueHue:

1.
2.
3.

VY3161 KOPOOOK CKOPOCTEH YHHUBEPCAIBHBIX CTAHKOB.
Habop MacmTabHBIX JIMHEEK, IMITAHT€HITUPKYJIb, KPOHITUPKYJIb.
YHUBEpPCAIBHBIN YTIIOMED.

IHopsiiok BbINOJIHEHHUS Pa0OThI:

1.
2.

O3HAaKOMUTHCS C MIPABUIIAMU 110 TEXHUKE O€30IaCHOCTH.

O3HAaKOMHUTBCS C YCTPOMCTBOM KOPOOKH CKOpPOCTEd M  OINPEACIHTH
HA3HAYEHUE U MPUHIUN ACUCTBUS KaXKJJOT0 MEXaHU3Ma.

[IpocneauTs MyTH nepeAadyud ABUMXKEHHUS OT DJEKTPOABUTATENS K LIMUHICIIO
KOPOOKH CKOPOCTEH.

OnpenenuTe MEXaHU3MBI, C IIOMOIIBIO KOTOPBIX M3MEHSIOTCS 4YacTOTHI
BpalleHUs MINUHJENSA; M3yuuTh yCTpOHWCTBO 3THX MEXaHM3MOB M CIIOCOOBI
YIPABJICHUS UMH.

BHHMAaTENBHO OCMOTPETh W ONPENEIUTh THUI, YCTPOMCTBO M PACIIOIIOKEHUE
OIIOp BCEX BAJIOB.

[Tonb3ysick yCIOBHBIMM OOO3HAUYEHHUSAMHM, I[OCIEAOBATENBHO (IO TMYTH
nepefayn JIBWXKEHHMS OT JJIEKTPOJABHUraTedsi K LINUHACNII0) COCTABUTh
ACKU3HYI0 KHHEMATHYECKYI0 CXEMY KOPOOKH CKOpPOCTEH, BBIIEPKUBAs
COOTHOIIICGHUE pa3MEpoOB JeTajied B NPUOJU3UTETLHOM Maciitade, T.e.
COXpaHsisi MPONOpUHUIO AeTalleld, coOMroAas TOJIIMHY JUHUH 3JIEMEHTOB
KMHEMaTHYECKUX CETEH.

VYkazaTh XapakTep IOCAaJOK Ha Bajbl LIKUBOB, 3yO4aThIX Koyiec, MYyQT,
TOPMO30B U JIpyrux jAeTayieidl. B3aMMHO pacronoXuTh Bajbl Ha CXEME Tak,
4yTOOBI CYLIECTBYIOIIME HAa CTaHKE BapHUaHThl 3allCIUIEHHs 3y0uYaThIX KOJeC
OBLITM M300paXKEHBI SICHO U YETKO.

N300pa3uth Ha cxeme OMophl BaJIOB, IOKa3aB COOTBETCTBYIOLIUM YCIOBHBIM
0003HaUYEHNEM, KAaKOHM THII MOAIIUITHIKA TOJACPKUBACT KaXKIbIii KOHEI] BaJa.



8. IlocnengoBaTebHO,

HAaYMHAsi OT WCTOYHMKA JBIDKEHUSA, OIpPEACIUTh
napamMeTpbl 3BEHBEB KaXKJOW KHUHEMATHYECKOM Maphbl; JAMAMETPHI IIKHBOB,
yuciia 3yObeB U JuaMeTpa 3yOouaThiX KoJiec.

. Onpenenutb MOIYJIM 3yO4aThIX KOJIEC.

Moynu 3y0uaThix KoJieC M MOXKHO OINPEAETUTH MO CIEAYIOMUM (HOpMyIaM:
m=P/r; m=h/2,25; mM=Dy.p/(z+2);

rae P — mar 3yGuaroro 3anerienus, MM; Z — 9iciio 3yObeB 3y04yaToro kojeca,
h — BeicoTa 3y0a 3y04aroro koieca, MM

HapyxHubpie  auameTpbl  3yOdaThix  KodeC Dup  MOXHO  U3MEPUTH
ITAHTCHIIUPKYJIEM UM KPOHIIUPKYJIEM.
Hampumep,

npu Z=40 Duap=125,5 MM,

m=125,5/(40+2)=2,98 mm (mo TI'OCT 9563-60* u CT CBB 310-76),
OKpYIJIsieM J10 M=3 MM;

nipu Z=45 Dyap=141,4 MMm.

m=141,4/(45+2)=3,009 mm.

OxkpyriisieM 10 cTaHAapTHOTO, M=3 MM.

Takum oO6pa3zoM ompenensroTcs MOAYJU BCEX OCTABHBIX 3y0UaThIX KOJIEC B
KOpPOOKe CKOPOCTEIl.

PacueTsl, cBsS3aHHBIE C ONpEACICHHEM MOIYJEH M IMOACTYCTaAMH 3yO04aThIX
KoJiec, cBoaATcs B Tabmie 2.

10.OmnpenenuTh Bce YaCTOTHI BPAIICHUS ILITTHHIEIS.

Yacrora BpallCHUs LITTUHICIIA orpenensaeTcs u3 ypaBHEHUA
KHHEMaTH4YeCKOro Oajlanca IIaBHOTO JBH)KCHUS
naﬂiPEM * 0’985iK.C = I‘IH.II'I’
Tab6aura 2
O6o3na- | Komuuecr- | Hapyx- | Mogyns | O603- Konuuect- | Hapyx- | Moayinb
YCHUE BO 3yObCB | HBIi 3alleTUIeH- | HAYCHUE | BO 3yObCB | HBIH 3alerUIeH-
AUNaMeTp uda m, Mm ANaMETp uga m, Mm
Duap, MM Diap, MM
Bamn | 47 Ban IV 29
42 29
37
Ban Il 37 BanV 29
58 29
42
47
Bau 11 68 Ban VI 29
37 16
53
29
BanVII 64




['me n,; — 9acroTa BpalieHus dAEKTPOABUTATENS, 00/MUH; lpev — TIEPEIATOYHOE
OTHOIIEHUE peMeHHou mnepenaun; 0,985 — kodpGUIUEHT, YUYUTHIBAIOUTUI
CKOJIBKEHHE PEeMHEH; Ixc — oOIlee mepeaaTouHoe OTHOIICHHE KOPOOKH CKOPOCTEii;
I1, 2, I3, la, Is, I — mepemaTOYHBIC OTHOIICHHMS 3yOuUaThIX Iepeaad B KOPOOKe
ckopoctedt mexnay Bamamu | u I, 1l u I, IIl u IV, V u VI, VI u VI
COOTBETCTBEHHO; Nyilpen™0,985=c — wactoTa BpamieHus: Bana | KopoOKU CKOpoOCTEH.
DTa BeNMYMHA JJI KaX0T0 CTaHKa, UMEIOIIETr0 PEMEHHYIO Mepeiavy, MOCTOSIHHA.

Jls1 3y6odpe3epHOro craHka, n300paKeHHOT0 Ha pUCYHKE 1,

c=(1440%*140)/320*0,985=620 06/muH,

= 37 27,29 ,29,29 16 _
n,, (1) = ci,. = 620 * 7 ¥ 5% 35 ¥ 39 * 39 * oz = 48,36 06/mun (50)

42 27 29 29 29 16
HMH(Z)—620*6*5*5*5*5*5—6206/MI/IH(63)

47 27 29 29 29 16
nmn(?;)—620*3—7*5*2—9*2—9*2—9*6—4—77,506/MHH(80)

37 42 29 29 29 16

42 29 29 29 16

Ny (5) = 620 % 22 % 22 22, 22,29, 25 — 122 45 06/mun (125)

42753 29 29 29 64
47 42 29 29 29 16

n,,(6) = 620 * —* =% —% — % —x — = 155 06/mun (160)
37 53 29 29 29 64
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Pucynok 1 Kunemaruueckasi cxeMa KOpoOKH CKOpoCTel 3y0o(]ppe3epHOro cTaHka

37 58 29 29 29 16
n,;(7) = 620 * 55 %59 %59 39 F oq = 191,27 00/muH (200)



42 58 29 29 29 16
n,;(8) = 620 * PR TP bl bl 243,35 06/mun (250)

47>|<5—8>|<2>|<2>|<£>|<£=31006/MI/IH(315)

nm“(7)=620*5 37 29 29 29 64

HpI/IMe‘IaHI/IeZ 1. B ckoOkax YKa3aHbl CTAHAAPTHBIC 3HAYCHHA YaCTOTHI BpalllCHUA IIITHUHACIIA.

2. Nun(9) — yacToTa BpaleHus MIMUHACISA OT 1-if 10 9-if CTyIeHH.

IHocTpoenue rpaduka YacTOoT BpalleHUs: HINUH/IEs

HOCTpOCHI/Ie I"pa(l)I/IKa OCHOBBLIBACTCA HAa KHHCMATHYCCKOM PpACUYCTC KOpO6KI/I
CKOpOCTeﬁ. I[JBI KHHCMATUYICCKOI'O pacucTa KOpO6KH CKOpOCTGﬁ HCIIOJIB3YIOT Yallc
BCCTO Fpa(i)OaHaHI/ITI/I‘IGCKI/Iﬁ MCTOA, KOTOpBIﬁ ITO3BOJIAACT HaXOIUThb 6I>ICTp0
HaWJIy4IIKUuC BapUaHTHI PCIICHUA 3a1a4.

['padoananuTHICCKH METOJI KHHEMATHYSCKOTO pacdyeTa KOPOOKH CKOpocTei
COCTOMT U3 JABYX ATAIlOB:

IIOCTPOEHHUE CTPYKTYPHOU CETKH;

NOCTpOoeHUE rpaduka BpalleHHs.

IlocTpoeHne CTPYKTYPHOM CeTKH.

Yucno CTYHGHGI\/'I Z 4YaCTOTBI BpallCHUA INNHUHACIA IIpUA  HAJIAIKEe
II0CJIICA0OBATCIBbHO BKIIFOUYCHHBIMHA

& 280

@ 106
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Pucynok 2 Kunematuueckas cxema:

a — KopoOka cKopocTeld; 06, B — CTPYKTypHBIE CETKHM; I' — rpaMK 4YacTOThl BPAILICHHUS BAJIOB
KOPOOKHU CKOPOCTEl.

IPYIIIOBBIMU ME€PEIaYaMH PaBHO MPOU3BEICHHUIO YUCa TPy Iepeaay:
Z=P1P2P3...Px

[IpumeHuTeIPHO K KOPOOKE CKOpPOCTEH, M300paKeHHOW HAa pPHUCYHKe 2, a,
z=4*2=8.

[Ipu 3amaHHOM (UM BBIOPAaHHOM) YKCIIE CTYNEHEH Z psAJia 4aCTOThl BPAILIEHUS
IIMUHJES YUCIIO TPYII TNepeAad, YUCIo Mepefad B KaxAoW Ipymmne U MOpsAoK
PACIIOIOKEHUS TPYIII MOYKHO BBIOUPATh Pa3InYHbIMU.

Jlns BOCBMH CTymHeHYaTOM KOpPOOKM CKOpPOCTEH BO3MOXKHBI €IIe JBa
KOHCTPYKTHBHBIX BapHaHTA:
72=2*4=8 u z=2*2*2=8.

CormacHo puc.2, a OKOHYaTenbHO opMyna 3amuimercs Tak (puc.2, 0):
Z:P1(X0)P2(X1),

rae P1u P, — uncno rpynn nepenayd coorBerctBeHHo Mexay Basamu | u I, 11 u 111 xo
U X1 — YHCIIO Mepeaad B Kaxaou rpynne (xo=1 — oCHOBHas TpyIma nepeaay, X1 —
nepBasi mepedbopHas Tpymma nepeaay).

Jlist mepBo#t mepebopHOii rpymibl X1=P1.

Ecimu B kopoOke cKopocTeil (B CTPYKTYPHOU CETKE) W UMEETCS ABE W OOJIbIIe
nepeOOpHBIE TPYIIIIbI, TO
x2=P1P2; x3=P1P,P3 u T.x1.

[Ipy KOHCTpYMpOBaHHHM KOPOOOK CKOpPOCTEH, MMEIIIMX JBa Baja u Oojee, ¢
W3MEHEHHEM CTyIEHEe N 1O 3aKOHY T'€OMETPUYECKON MPOrPECCHUU OTHOIICHUS
MepeIaTOYHBIX OTHOIICHUM 3aMEHSIIOT OTHOIICHHSIMU () B PA3JIMYHBIX CTEMECHSX X,
T.€.

incionis:. . Ip=1:g%:. i P DX,

1€ X — EJI0€ YUCII0, XapaKTEPUCTUKA TPYIIIbI IEpeaay.



Bo wu3bexanne uypesmMepHO OONBIIMX OUAMETPOB 3yO4aThIX KOJEC H
rabapuTHBIX pa3MepoOB KOPOOKH CKOPOCTEH yCTAaHOBIICHBI CJIEIYIONIUE MPEaeIbHbBIE
NepeaToyHble OTHOIICHUS MEXIy JBYMs TIOCIEOBATEIIBHO COCIUHEHHBIMU
Banamu: /4< i <2. Orcroga ompezensercs HauOOJNbIIMN AHANA30H PEryIHMPOBAHHUS
MePETaTOYHOTO OTHOIICHUS TPYIIIIOBOM TIEpeIayn:

(Dimax)npe,a = (imax/imin)npea = m <8.

Tenepp pacCMOTpUM AMAINA30H PETYJIUPOBAHUS TEPEIATOUYHBIX OTHOIICHUMN

IpyNIOBBIX NIEpeay Mexay Banamu (puc. 2, 0).

I-11: Dipay = imax/imin = i1/ = (p(p—l)x = @(4_1)1 = (P3-

Ecnu paccmatpuBaetcs KopoOka CKOpOCTEH YHUBEPCATIBHOTO CTaHKa, TO (¢=126.
Torna Di . = @3 = (1,26)3 = 2.

Ecmu npussTh i, = i; =i/ = 1/1,26, 0

imin = i4 = Imax/Dimax = 11/Dimax = 1;_:) = 1/(P4 =1/2,5.
[IpomesxyTouHbIE 3HaYEHUS IEPENATOYHBIX OTHOIICHUH (CM. puc. 2, 0, B):
i,=1/¢*=1/1,58,i3 = 1/¢3 = 1/2.

H-11: Dimax = Imax/imin = is/is = @P17D% = @C~1* = ¢* = (1,26)* = 2,5.
[Ipuaumaem, Hanipumep, imax = is = @ = 1,26, Toraa

Imin = i6 = Imax/Dimax = @/@* = 1/@* = 1/2.

3HavyeHUs NOKAa3aTeNeN CTENEHU I (O 3aBUCAT OT 3aJaHHON MUHUMAIBHOU U
MaKCUMaJIbHOM  4YacTOTbl  BpalllEHUs  IIOUHAENS,  YacTOThl  BpalleHUs
AIEKTPOABUTATENS, YUCIIO CTYIIEHEW YacTOThI BpAlICHUS [LITUH/IEIIA.

Nmest 3HaueHUs TepeAaTOYHBIX OTHOIICHHM, CTPYKTYpHasi CETKa KOPOOKHU
CKOpOCTEH OyJieT UMETh BU/I, TOKA3aHHbIN Ha puUC. 2, B.

[TogpoOHEee ¢ KHHEMAaTHYECKHUM pPacyeTOM KOPOOOK CKOPOCTEH MOKHO
03HaKOMHUTHCS B pabote 8.

IHocTtpoenue rpaduxka YacToTbl BpameHus wnuHAeas. Ha paBHOM
PAcCTOSIHUM JIPYT OT JIpyTa MPOBOIST BEPTUKAIbHBIC JIMHUM, YUCIO KOTOPHIX PABHO
YHUCIly BajJOB KOPOOKM CKOPOCTEH IUIIOC Basl AJIEKTPOJABUTATENS (€CITU HMEETCS
paMeHHas Iepeaaya): Ha PacCTOSHUHU, paBHOM | @, MPOBOIAT TOPHU3OHTAIbHBIC
JuHUU (TI0 KOJIMYECTBY YAaCTOT BpalleHUs), KOTOPHIM MPUCBAUBAIOT (CHU3Y BBEPX)
MOPSJIKOBBIE HOMEpAa 4YacTOT BpalleHHs ¢ N1 mo Ng. Jlyuw, mpoBEAECHHBIE MEXKITY
BEPTUKAJIBHBIMU JIMHUAMH, OOO3HAYaAIOT TIepenadyy MeXAy JABYMsS BallaMHU C
COOTBETCTBYIOIINM NEPEAATOUHBIM OTHOIIEHUEM, KOTOPOE 3apaHEee OMPENEIIEHO.

[To HaliieHHBIM TIEPENaTOYHBIM OTHOIICHHUSIM ONPENENSIOT uucia 3yObeB
3y0UaThIX KOJIEC.

B craHKOCTpOGHHMHM MEXOCEBbIE pACCTOSAHHS, CYMMBl 4ucel 3yObeB
COTIPSDKEHHBIX KOJIEC, YUCTIA 3yOhEB YEPBIYHBIX KOJIEC U MOAYJIU HOPMAaJTN30BaHBI.

[Ipr MOCTOAHHOM PACCTOSSHUM MEXIY OCAMHM BEIYLIEr0 BEAOMOIO BAJIOB U
OJIMHAKOBOTO MOAYJISl KOJIEC TPYNIIbI MEepeaad CymMma yucen 3yObeB KaKI0i Mmapsl
3y04aThIX KOJIEC SIBJISIETCS MOCTOSHHOW BETUYUHOM, T.€.
2Z2=21+722=23+Z4=Z5+Z6=2Z7+Z3=Z9+Z10=Z11+Z12=CONSL.



[lepenatounbie OTHOIIEHUSI Tap 3yOYATHIX KOJEC, KOTOPhIE MOTYT HAXOJHWTHCS B
3aIleTUICHUHU TIPU TIEPEKITIOYEHUHN OJIOKOB 3y0UaThIX KOJIEC B KOPOOKe CKopocTel (cm.
puc.2, a), onpeaestoTcs:
i, =2,/2, = 1/1,26; i, =25/z, =1/1,58; i3 =2z5/2s = 1/2;
i, =2,/24 =1/2,5; is =29/219 = 1,26; ig =211/21, = 1/2;

Ecnmu npunate £Z=72, TO MOXXHO OMNpENEIUTh BCE UYMCa 3yObeB 3y0UaThIX
KOJIEC.



OTtuer
1o JabopaTopHoi padboTe
CocTaBjieHHe ¢ HATYPbl KHHEMATHYECKOM CXeMBbI y3J1a
YHHBEPCAJIbHOI0 CTAHKA.

1. CocTaBUTh C HATYPHI KHHEMATHYECKYIO CXEMY y3ia
YHUBEPCAJIILHOI'O CTaHKA.

2. PaccumTaTh psj 9acTOT BpAIICHUS IIITHH/ICIIS.

3. HaueptuTth rpaduik 4acTOT BpaIieHUs IITTHHIEIS.

I pynna
Boinoanun
Ilpunsn



JlaGopaTopHas paGora Ne2
Tema: «PeryimpoBanue nepeaayu BUHT — raika kadeHus. Pacuer
NpPeABAPUTEIbHOT0 HATAT A,

1. eanb paGoThI:
1.1. HU3yuurs ycrpoiictBo nepeaaun BI'K crankos c I1VY.
1.2. W3yuuThb 3KCIUTyaTallMOHHBIE U PETYIMPOBOYHBIC XapAKTEPUCTUKHU

nepenaun BI'K, ocBOUTH MOPSIAOK UX MPOBEPKH.
1.3. H3yuuth mopsAoK pacueTa mpeBapuTeabHoro HaTsara nepegaun BI'K.
1.4. TlomyuuTh npakTUYECKHE HABBIKU peryiupoBanus BI'K.

2. MarepuajbHoe o0ecriedeHne

2.1. [Ilepemaua BI'K.

2.2. Crenp ana peryaupoBku BI'K, nunamomeTpuueckuii kirod,
MUKPOKAIBKYJIIATOP.

3. Dckus perynupyemoint nepeaaun BI'K.

Kpsrura ycnobuo
A-A cHImMG




4. Tunopazmep nepenauu BI'K.

Tabnuua 1 Texunyeckue napameTpsl perynaupyemoit nepenaun BI'K.

YcnoBHbIN [ITar pe3wOsI | Juamerp KomuuectBo | lonmyckaemas | JlnvHa BuHTa
JTUaAMETP P, Mm mapuka Ow , | apukoB B | craTtuueckas | L, mm
BHHTA O, MM MM nepenaye, mr | KECTKOCTH Q,
kH
25 5 3 26%6 53 710
Tabnuna 2 Texuuyeckue xapakTepucTuku perynupyemoit BI'K.
Yucno nenenuit mo | OceBbie OceBoit OceBas MoMeHT
HUHIUKATOPY HArpy3Kd 3a30p KECTKOCTH X0JIOCTOTO
nuHaMmomerpuyeckoro | Q, kH Ay, MKM Js KH/MKM xona
KJTFOua (He menee) | Mo My,
Hwm
(He 60omee)
IIo TY 0,45 0,26
H3mepenus 20 53 15 0,35 0,1
5. Pacuer x&cTrocTH.
jp =Q/A =53/15=0,35KH/

BriBoa: mannas nepenada BI'K mo MOMEHTY XOJOCTOro xojAa COOTBETCTBYET TY
(0,1<0,26), TY(0,35<0,45). TpeOyeTcs yBeIUuUBATH OCEBYIO >XECTKOCTH 3a CYET
CO3/IaHMs HaTsTA.



6. Pacder cuibl mpeaBapUTEIBHOTO HATSATA.

F,=35 d, KH
['ne dw — ArameTp mapuka;
K — KOMYeCTBO MApHUKOB B OJJHOM BHUTKE.
F,=35-3-26=270H
7. PacueT BeIUYMHBI COMMKEHUS TOTyTaeK I CO3IaHMs IPEIBAPUTEIHHOTO
HaTsra.

A= 1,33/F,/d, , MKM
Fz[e FH — BCJIMYMHA IIPCABAPUTCIILHOI'O HATATA,
dw — qMamMeTp MAapuKoB.
A,=1,31/2,7/3 = 35 MxM
8. Pacuer cymMapHO# BeTMUYMHBI CONMMYKEHUS MOTyTackK.

Acyu= Ao + Ay, MKM
['ne Ay — 3a30p B COMPSIKEHUY;
A, — BeTuUYMHA CONMMKEHUS MOTyTaekK.
Acym= 15+ 35 = 50 MmxM

9. Pacuer uncna 3y0ObeB HEOOXOUMBIX IS IOBOPOTA MOJIYTaeK B OJIHY CTOPOHY.

Z=10"3(Ayn/P) - Z,(Z; + 1)
I'ne Acyy — CyMMapHas BETMYMHA CONMKEHUSI IOy Taek;
P — mar xogoBOro BUHTA;
Z1 —4ucio 3yObeB X0JI0BOT0 BUHTA.
Z=10"3-(50/5) 4647 = 21 3y6neB
BriBoa: maHHas mepemada Mo OCEBOW JKECTKOCTH HE COOTBETCTBYET TPEOOBAHMSIM
T.V., n1s BoccTaHOBIEHHsI €€ pabOTOCIOCOOHOCTU TpPeOyeTcs MOBOPOT JIBYX
nosiyraek Ha 21 3y0 B 0JHy CTOpPOHY.
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IIpaBuiia TeXHUKH 0€30MACHOCTH NPHU BHINOJHEHNH J1a00pPaTOPHBIX PadoT

1. Ha pabouem mecTe IOJKHO HAXOIUTHCSA TOJIBKO TO, YTO HEOOXOIUMO ISt
BBITIOJTHEHUS Pa0OTHI.

2. Ilepen BKJIIOYEHHEM CTaHKa HEOOXOJUMO ONMPOOOBATH pabOTy MEXAHU3MOB
cTaHka Bpy4uHyto. [Ipu Hannuny oOHApyKEHHBIX 1€(PEKTOB CTAHOK HE BKJIIOYATb.

3. OOpabaTpiBaeMasi 3aroTOBKa M PEXYLIUH HHCTPYMEHT JOJKHBI OBITh
HAJIe)KHO 3aKPETUICHBI.

4. O06s13aTeNIbHO MPOBEPUTH: HE OCTABJICH JIM KJIIOU B MaTPOHE.

5. Bo BpeMs paboThl TporaTh pyKaMu BpalllalOIIUecs] MEXaHU3Mbl CTAHKA UITU
3arotoBKy 3AIIPEIIAETCA.

6. 3mepenust mpou3BOUTH TOJIBKO MOCIIE MOJTHOW OCTAHOBKU CTaHKA.

7. Y nansaTh CTPYKKY TOJIBKO KPIOUKOM.

8. KATETOPUYECKUN 3AIIPEHIAETCS myck cranka 6e3 pasperieHus
IIPENOo1aBaTEeIs.



JlabopaTtopnasi padota Ne3

Tema: «O3HakomiIeHHMe € YCTPOMCTBOM W PadOTOl OCHOBHBIX Y3J10B
TOKAPHO-BUHTOpPe3HOro cranka. Hananka cranka Ha o00padoTKy
3aJ]aHHOM AeTaJIw».

1. Heas padorbr: 1.1. O3HakomieHWE C OOIIMM BHJIOM TOKAapHO-
BUHTOPE3HOTO CTaHKa.

1.2. N3yunTh Ha3HauY€HHE KHOMOK U PYKOATOK YIIpaBJICHUS, JCHCTBUE BCEX
MEXaHU3MOB CTaHKa.

1.3. HayuuThcsl HasllaXkuBaTh B CTAHOK Ha Hape3aHUE METPUUECKOU pe3bObl U
00pabOTKy KOHMYECKUX MTOBEPXHOCTEN AeTajeil pa3IuuHbIMHU CIIOCO0aMHU.

2. MaTtepuajibHOe o0ecrieueHue

2.1. YHuBepcaibHbIil TOKAPHO-BUHTOPE3HBIA CTAHOK.
2.2. Habop pe31ios.

2.3. 3aroToBKH, MojyIeKamme oopadoTke.

2.4. MarepraibHbIld THCTPYMEHT — IITAaHT€HIUPKYJIb.

3. MaTtepuaJi, KOTOPbIii 10/KeH ObITh POPadOTaH MO YYeOHUKY

3.1. Ha3znaueHue, OCHOBHBIE y3JIbl, MEXaHU3MBbI U JIBJKCHUS B CTAHKE.
3.2. KuaemaTtuka cTaHka.

3.3. Hamagka TOKapHO-BUHTOPE3HBIX CTAHKOB JIJISl TIPOM3BOJICTBA PA3THUHBIX
pa6or (JI.1, ¢.40-49) (J1.2, ¢.20-35).

4. TlopsiioK BHINOJIHEHUS PA0OTHI

4.1. U3yunTh yCTPOKCTBO TOKAPHO-BUHTOPEZHOIO CTAHKA.

4.2. HacTpouTh CTaHOK Ha Hape3aHHE OJHO3aXOJHON METPUYECKON Pe3bObl C
HOPMAaJIbHBIM IIaroM.

4.3. HactpouTh cTaHOK Ha 00pa0OTKYy KOHHYECKOW MOBEPXHOCTH OJHHUM M3
CIOoCO0O0B.



OTYET
no JiadopaTopHoii padore Ne3

1. Tema u nienu paGoOTHI.

2. MarepuanbHOe 0OecreueHue.

3. [lepeuncanuTh OCHOBHBIE Y3JIbI 1 MEXAHU3MBbI CTaHKA.

4. JIaTh KpaTKyI0 TEXHUYECKYIO XapaKTEPUCTUKY CTAHKA!

- HAUMEHBIINNA U HauOOJIBIINN AUaMETPbl 00pabaThIBAEMON 3ar0TOBKY;

- HauOOoJIbIlIee PACCTOSIHUE MEXTY LICHTPaMH;

- HauOOJNBIINK ¥ HAMMEHBIIIUN AT Hape3aeMO METPUUYECKOMN pe3bObl;

- HaUMEHbIIIasi U HauOOoJIbIlasl YacTOTa BPALICHUSI IITUHACIIS.

5. U300pa3ute mpoduiab Hape3aeMoil pe3bObl M yKa3aTh Ha OICKH3€ IIar
pe3bObI U yrod mpoduis pe3posl (B MaciiTade).

6. M300pa3uth 3CKU3 HaNAJKW CTaHKA HAa Hape3aHue pe3bObl (METPUUIECKOM) C
KpaTKUM  ONHCAHMEM IIOCJIENOBATEIbHOCTU paboThl. 3amucarb ypaBHEHHE
KMHEMaTH4eckoro OanaHca Juisl ABM)KCHHS MOJA4YM MPU HApe3aHUM METPUYECKOM
PE3BOBL.

7. CocTaBUTh 3CKHM3 HAJAJKH CTaHKa Ha oOOpabOTKy KOHyca OIHUM W3
crioco0O0B U J1aTh onucaHue 00padOTKU KOHYCOB 2...3 cnoco0amu.

JINTEPATVYPA:

1. JlokteBa C.E. Ctanku ¢ mporpaMMHBIM YIPABICHHUEM U IPOMBIIIJIEHHBIE
pabotel. — M.: Mammnoctpoenue, 1986.

2. T'onodreer C.A. JlabopaTopHBIi MPaKTUKYM IO Kypcy «MeTtaiopexymue
craHku». — M.: Beiciias mkoma, 1991.



TABJIMIIA UCXOJIHBIX JAHHBIX

Ne Jmuuna L, | Jmuaa |, | Juamerp D, | Juamerp | Ilar

BapHaHTa | MM MM MM d, mm Hape3aeMou
pe3s0BbI, P, MM

1,16 200 100 50 30 2,5

2,17 250 150 55 35 3

3,18 300 120 60 40 3,5

4,19 350 130 65 45 4

5,20 300 140 70 50 4,5

6,21 250 150 75 55 5,0

7,22 200 100 80 60 50

8,23 400 100 85 65 4,5

9,24 350 150 85 65 4,0

10,25 300 200 80 60 3,5

11,26 250 100 75 55 3,0

12,27 200 120 70 50 2,5

13,28 300 200 65 45 2,0

14,29 350 200 60 40 3,0

15,30 200 50 55 35 2,5




JlaGopaTopHnasi padora Ned
Tema: «O3HakoMmJleHMe € YCTPOMCTBOM W pPadOTOi  OCHOBHBIX
MeXaHu3MOB TokapHoro cranka c¢ YIIY. Hanaaka cranka Ha o00padoTky
3aJaHHOM JAeTam»

Heab padoTbI: NPAKTUYECKOE O3HAKOMJIEHHE C YCTPOMCTBOM M OCHOBHBIMH
MexaHu3MaMH TokapHoro ctanka ¢ UITY, Hanankoil cranka Ha 00paOOTKy 3aJaHHON
JEeTau.

1 O6opynoBanme, 0CHACTKA

1.1 Cranok mozenu 16K20D3 ¢ YUITY NC-201M.

1.2 [Ipucnoco6nenue TUTSt 3aKpeIICHUS 3arOTOBKHU (matpon
TPEXKYJIAYKOBBIN).

1.3 Pexxyuuii uHcTpyMeHT (pe3ibl) corniacHo PTK.

1.4 N3MepuTenbHbIi MHCTPYMEHT: IITAHT€HIUPKYJIb, MUKPOMETP COTJIACHO
PTK.

1.5 TexHomornueckass JOKyMEHTAalMsi IO pa3pabOTKe yIpaBisioLIen
IpOrpamMMbl: YepTEX JI€Talh, PacuE€THO-TEXHOJOTMYECKas KapTa, YIpPaBISIOLIAs
nporpamma.

1.6. 3aroToBKM 1151 AETAIIHU.

1.7. UHCTpYKIMS MO TEXHUKE O€30MaCHOCTH.

2 ITopsaoK BHINOJITHEHHUS PA0OThHI

2.1 CooOrieHre TeMbl, TIaHa, TOCTaHOBKA 1SN YPOKa.

2.2 THCTpYKTaX MO TEXHUKE O€30MacHOCTH.

2.3 BKJIIOYHATH CTAaHOK, TPOBEPUTH HA XOJIOCTOM XOJY.

2.4 O3HaKOMUTHCA C HA3HAYEHUEM MPOrPaMMBI.

2.5 O3HaKOMIICHHE C TIAaHEJIBIO YIIPABJICHHS CTAHKOM /pUCYHOK 3.1/

2.6 O3HakoMIIeHHE ¢ TTaHeNblo mynbTa onepatopa NC-201M / pucynok 2.2/

2.7 O3HaKOMJIEHUE C METOJAMKOW HAIaJAKh TOKapHoro cranka ¢ YUIIY NC-
201M.

3. HASBHAYEHMUME ITPOI'PAMM

3.1 B coctas 6azoBoro [IpO YUIIY BxoasaT nmporpamMmmsi:

1) CNC.RTB (CNC.EXE);

2) DEBUG.EXE.

3.1.1. B 6azosoe IIpO VUIIY no Bepcuu 3.60.P BxXxomuT mnporpamma
CNC.EXE, xotopas umeer 16 pa3psHyIo CUCTEMY, COBMECTUMYIO C OTIEPAIMOHHOM
cuctremoit (OC) MS DOS.

3.1.2. B 06azoBom IIpO VYUIIY, naumnas c Bepcuu 3.60.P, nmporpamma
CNC.EXE 3amenena va CNC.RTB, xotopas umeer 32 paspsaayro OC peanpbHOTO
Bpemenn RTOS-32. RTOS-32 mno3onuna pacmuputh Bo3moxkHocTH [IpO,
HafpuMep, NPUMEHATh BHU3yaJbHOE NPOTPAMMHMPOBAHUE [ CO3JaHUS U



penaktupoBanus YII. HWudopmamus o0 »>ToM mnpuBegeHa B JOKyMEHTE
«PyxoBoacTBO onepatopa. YacTs 2. BuzyalibHOE pOrpaMMUPOBAHUE.

Kpome storo, OC RTOS-32 no3Bonuna, Hauunas ¢ Bepcuu [IpO 3.77.P,
IPUMEHUTH TPEXMEPHYIO TpaduKy MpHU BbIBOJIE N300paKeHUN Ha SKpaH JAUCILIES.

IIpumeuyanue — Konuposanue Bepcuii [IpO npuBeneHo B nokymente «PykoBoacTBo 1o
XapaKTepUuzalum».

3.2 TIporpamma CNC.RTB (CNC.EXE) mnpenna3HaueHa ansi yrpaBiieHUs
MeTaII000padaThIBAIOIINM 000PY10BaHUEM.

3.2.1 IIporpamma peanusyeT anrOpUTMbI:

1) BBoga/BeiBoga YII u ciyxeOHOM nHbOpMaLuu;

2) pactudpoBku YII;

3) popMupoBaHus IepeMeEIICHUIH;

4) yrpaBieHus IPUBOJIOM;

5) ynpaBiieHUs] aBTOMATHUKOM;

6) UHIUKAIIUH;

7) TMarHOCTUKH.

3.2.2 TIIporpamma CNC.RTB (CNC.EXE) ocymecTBiuser yrnpaBicHHE
00Opy/OBaHUEM C TIOMOIIBIO amMapaTHBIX MOJYJEH, CpPeAd KOTOPBIX MOKHO
BBIJICIIUTD:

1) moxyns CPU,

2) monyns ECDA /O, ynpaBnstommii (GOTOIIEKTPHUUSCKUMHI JTaTIYHKAMH,
BbIxogamu L{AIl, 3eKTpOHHBIM IITYPBAJIOM U JUCKPETHBIMHU KaHaJaMU BX./BbIX.;

3) moayas ECDP /O, ynpapistommii (OTOIIEKTPUYSCKUMHU JTaTYMKAMHU,
Bbixonamu LIUIT u LIAII, s7€KTpOHHBIM WITYpBaJOM M IHCKPETHBIMU KaHajlaMu
BX./BBIX.

3.3 IIporpamma CNC.RTB (CNC.EXE) oGecrnieunBaet Ba pexuma padbOThI
YUIIV:

1) pexxum «k KOMAHIA»;

2) pexum «YIIPABJIEHUE CTAHKOM».

3.3.1 Pexxum « KOMAH/JIA» ncnonb3yercs 1y BBOJIA U peaakTupoBanus Y11
U 17151 paboThl ¢ (paiimamMu mporpamm.

332 Pexum «YIHPABJIIEHUE CTAHKOM» npenHazHadyeH s
yOpaBieHHus] pabOTOW CTaHKa M KOHTPOJEM HaJ COCTOSHUEM TEKYLIEro Impolecca.
PykxoBonctBo omepatopa NC-201, NC-201M, NC-202 7 Jluanor omepaTopa C
cucremonn B pexume «YIIPABJIEHHUE CTAHKOM» ocyuiecTBiaseTcss 4epes
BUJICOCTpaHulbl: #1-#5, #6, #7. BoiBoxg andaButHo-umdpoBoil uHbOpMaUu
OCYUIECTBJISICTCS HA BUJeOoCTpanulibl #1-#5 u #7. BoiBog rpaduueckoit nndopmanuu
- Ha BUJICOCTPAHHUILY #0.

B pexume «YIIPABJIEHUE CTAHKOM)» nepexntoyatesneMm ¢ [10 moxHO
3a/1aTh 8§ PeKUMOB PabOTHI CO CTAHKOM:

1) «MDI» — pexum «PYUYHOH BBOJ KAJIPA»;

2) <AUTO» — pesxum KABTOMATUYECKUIN»;

3) «STEP» — pexum «KAJIP»;



4) «MANU» — PEXKUM «BE3PASMEPHBIE PYUYHBIE
HEPEMEIIEHUS»;

5) «MANJ» - pexum  «@PUKCHUPOBAHHBIE PYUHBIE
HEPEMEIEHUSA»;

6) «PROF» — pexum «ABTOMATHYECKHMH BO3BPAT HA
MHPO®UIIbY;

7) «<HOME» — pexxum «BBIXO/I B HOJIby;

8) «RESET» — pexxum « CBPOC».

3.4 IIporpamma DEBUG.EXE oxa3biBaer nomomb mOpu OOHApyXEHUU
npuuuH HapyueHuss pabotrel YUIIY co cTaHkOM WM MpU  HEUCIPABHOCTH
BBIIICYKA3aHHBIX MOJYJIEH.

3.5 @upMma-uzroroButenb mnocrapiasger YUIIY, MHOJHOCTBIO TOTOBOE s
nepBoro BritodeHus. [lopsigok ycranoBku YUIIY u ero moaroroBka k paboTe
BBINOJIHSIETCSI B COOTBETCTBUHU C JOKYMEHTOM «PyKOBOACTBO MO JKCIUTyaTallHMN»»
(paznmen «Ilopsimok ycTaHOBKH, MOJATOTOBKA K paboTe, mopsaok padotsl YUITY»).

3.5.1 Beibop pexuma mns paboresi CNC32/DEBUG mnpousBoautcs mocie
BKJIFOUCHUS M YCIEIIHOro 3aBepuieHus camoauarHoctuku YUIIY, «korapa
NPOM30HAET 3arpy3ka onepanuoHHoi cuctembl (DOSVX.XX), 1 Ha 3KpaHe MOSIBATCS
ONIMU MEHIO:

-DEBUG;

- CNC32;

- NET.

Jlanee B TeyeHue ABYX-TPEX CEKYHJ M3 MEHIO HEOOXOAMMO BHIOpATh HY>KHYIO
ommuio pexxkuma pabotest DEBUG wumu CNC32. [lo ymomuanuio VYUITY
aBTOMaTHYECKH 3arpyxkaercs B pexxume CNC32.

3.5.2 IIpu BeI6Ope pesxuma DEBUG 3arpyxaetcs nporpamma DEBUG.EXE.
Pa6ora B pexxume DEBUG omucana B mpunoxkennn A. [Ipu BbIXone u3 pexuma
DEBUG mno xnaBume «E» («Exity) YUIIY mnepexoaur B pexuM OXUIAHUS
komaniel: DOS (C:\).

Pa6ora B pexxume DOS u ero koMaHAbl TOCTATOYHO MOAPOOHO OMHUCAHBI B
IPYTUX MAaCCOBBIX H3JAHUAX, MO3TOMY OTOT PEXKHM HE SBISIETCS IPEIMETOM
PacCMOTPEHUS B IKCITyaTallMOHHOM JOKyMeHTauu Ha Y UITY.

3.5.3 Ilpu BeiOOpe ommmu CNC32 3arpyxaercs mporpamma CNC.RTB,
KOTOpasi, UcoJib3ys (aitel xapaktepuzanuu Gupmel uzrorosuresns YUITY, Beiiiger
B pexxuM pabotsl YUITY « YIIPABJIEHUE CTAHKOM)» Ha Buneoctpanuily #1.

Hanee nanHble (Qailnbl xapakTepu3alldd MOXHO HCIOJIb30BaTh Kak 3a-
TOTOBKH JUIsI CO3JaHUSl COOCTBEHHBIX (halJIOB WM JUIsl YIPABICHUS KOHKPETHBIM
000pyI0OBaHUEM.

4. 1IYJbT OIIEPATOPA

4.1. Ilanesanb myJbTa oneparopa

2.1.1 TIlynpT omepaTopa oOecreynBaeT BBHINIOJHEHWE BCeX (QYHKIUN
ynpasineHuss u koHTpossi B cucrtemMe «OIIEPATOP-YUIIY-CTAHOK». 110
BKJIIOYAET MOAYJb AUCIUIES M MOJYJb KJIABUATYpbI, COCTAaB KOTOPBIX YyKa3aH B
nokyMeHnre «PykoBoacTtBo mo akcruryaranum». KonctpyktuBHOo IIO BCcTpoeH B



MoHOOJ0K YUITY, Takum oOpazom, uto nanens [1O mpeacraBisier coboi JIUIIEBYIO
na"vens YUIIY. B kauecTBe 3J€MEHTOB YIPABJICHUS MCIOJIb3YIOTCS KHOIKH,
KJIIAaBUIIM M TIEPEKII0YaTeld, B KAYECTBE DJEMEHTOB KOHTPOJA — JUCIUIEH U
CBETOJUO/BI.

4.1.2 Tlanens IO YUIIY NC-201 m NC-202 B OCHOBHOM KOpITyC€ Mpe.-
CTAaBIICHA HA PUCYHKE 2.1.
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Pucynox 2.1 — Manens mynera oneparopa YUIIY NC-201 u NC-202

[Tanens ITO NC-201 u NC-202 cocTouT U3 TPEX CEKIUM:

- CEKLIUH THUCILIES;

- ceKIuu an(aBUTHO-IIM(PPOBON KIIABUATYPHI;

- cekuu QyHKIMOHATHHOU KIIABUATYPhI M CTAHOYHOM KOHCOJIH.

B cexnuu pucmuiess pacroyioKeH SKUAKOKpUCTamandeckud pucruied TFT
10.4”. CmpaBa OT paucruiess pacloiOKEHAa BEPTUKAIbHAS CEKIUs an(aBUTHO-
uudpoBoro HabopHOro nojsi: 36 andaBUTHO-UU(PPOBBIX, 28 ClIEUUATBHBIX KJIABMILL
Bauzy moj gucrnieeM  pacrosiokeHa TOPU3OHTANIbHAsi CEKIUs, B KOTOpPOU
pa3MeNIeHbI:

* ¢yHKIIMOHANbHAs KiIaBUuaTtypa: Bocemb KiaBull «F1»-«F8» u msaTh kiaBuin

«TOKAPHOTO KpecTay - «+X», «-X», «+Zy», «—2L», M

e JIB€ CIICIMAJIbHBIE KJIABUIIIH: @ («(ITPOKPYTKA») wu
(«ITEPEXO1»);

* CTAHOYHAsI KOHCOJIb C 3JIEMEHTAMHU YIIPABICHUS U UHANKALINU:

& cBeToanoanl «AC», «DCy», «ER»;

% cereBoii Beikitouarens YUITY (3aMok ¢ Kirouom);

& KHOIIKa aBapUUHOTO OCTAHOBA;

& kHomKa «1» («ITYCK»);

& kHomka «0» («CTOII»);

& TIEPEKJIII0YATEIIb - KOppeKTop nogaun «Fy»;

& TEPEKII0YATEIb - KOPPEKTOP CKOPOCTH BPALIEHUS IIMUHACII «S»;

& TIEPEKII0YATEIIb PEKUMOB paboThl co cTaHKOM «MDD»...«RESET».




4.1.3 [Tanens 11O YUITY NC-201M B kopryce A mpejcraBieHa Ha PUCYHKE
2.2. TManenp IO wumeeT miIacTMaccOBYH HAaKJaJKy, KOTopas AEIUT €€ Ha Tpu
CEKLIUHU:

- CEKLUIO JUCIUIES;

- ceKIUIO0 an(paBUTHO-UU(POBOM KIaBUATYPHI;

- CeKIMIO (DYHKIIMOHAJIbHOM KJIaBUATYpPhl U CTAHOYHOM KOHCOJIU.

B cekuumm aucrmies pacmosioKEH KUAKOKpUcTamdyeckuil nucruied TEFT
10.4”.

CnpaBa oOT JucIUles BEPTHKAIbHO PACIOJIOKEHAa CeKIus al(aBUTHO-
urdpoBoii knaBuatypsl: 36 andaBUTHO-ITUGPOBLIX, 28 CHEUATBHBIX KJIABHIII.

Buuzy mon  gucmieeM  pacmloJioKEHAa — TOPU30HTajdbHAs  CEKIMS
GyHKIHOHATBHOM KJIABUATYPhl U CTAHOYHOW KOHCOJIH, B KOTOPOW pa3MEIlEHbI:

* (hyHKIMOHANBHAS KJaBUaTypa: BoceMb kiaBuil «F1»-«F8» u cempb kiaBuii

«tX», «-X», «+Y», «-Y», «+Z», «Z», M

e JIB€ CIICLMAaJbHBIC KJIABUIIIH: @ («ITPOKPYTKA») u
(«ITEPEXO/1»);

* CTAHOYHAsI KOHCOJIb C 3JIEMEHTaMU YIIPABJICHUS:

& kHOMKa «1» («ITYCK»);

& kHomKa «0» («CTOIl»);

& TEPEKII0YATEIDb - KOppeKTOop noxaun «JOG»;

& TICPEKIIIOYATEINb - KOPPEKTOP pyUHbIX noAad «F»;

& TICPEKIII0YATEND - KOPPEKTOP CKOPOCTH BPAIIEHUS IIIMUHJEIS «S»;

& MEePEKIII0YaTeNh PEKUMOB padoThl co cTaHkoM « MDIy»...«RESET».

B nwxHem mpaBoM yriy nanenu 1O B miactmMaccoBOM HakJaJgke ceiaHa
Huma s BeiBoga pazbéMoB USB1 m USB2. Pazsém USB1 pabGoraer B pexume
YUITY, pazsém USB2 pabortaer B pexxume MS DOS. Huma 3akpsiBaeTcsi THOKOM
Kpbiikoi. Hayx Humien pacnonokensl oTBepCcTUs ¢ MapkUpoBKor « DC» m «kER» s
BBIBOJIA CBETOJIMOIHBIX HHAUKATOPOB.
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Cerxuma dyHKIHOHATLHOR
KIABHATYPEl H CTAHOYHOI KOHCOIH

Pucynok 2.2 — ITanens mynbra onepatopa YUITY NC-201M
4.2. DyieMeHTBI MYJIbTA onepaTopa

4.2.1. UuauKaTopbl

AC — mamukatop momaun ceteBoro nmutanus B YUITY NC-201 u NC-202
(3enméHoro 1BeTa):

* UHJAMKATOP TOPUT — CETEBOE NUTaHUE noaano Ha YUIIY;

* UHJMKATOP HE TOPUT - CETEBOE MUTAHUE OTCYTCTBYET MJIM CETEBOE NMUTAHUE
HEHUCITPaBHO.

DC — unnukarop BxirodeHus nuranust YUIIY (3enénoro npera):

* UHAMKATOpP roput — nurtanue Y YIIY BkiaroueHo;

* UHAMKATOP HE TOpUT - nutanue Y UIIY BBIKIIFOYEHO MM HEUCIIPABHO.

ER — unnukarop ommbku B padore YUIIY (kpacHoro 1Bera);

WHAUKATOp 3aropaercs, eciau B padore YUIIY cucremoit «WATCH DOG»
BBISIBJIEHA OIIMOKA, [TPU 3TOM CHUMAETC cUrHaji roropHoctu YUITY.



4.2.2. BpIkJa0o4aTeJu 1 KHONKHA
OFF

N

ON

CeTteBoii BbIKJII0O4YaTEb (3aMOK ¢ Ki1touoM B YUITY NC-201 u

NC- 202)

Ucnonszyercs nnsa BxiatoueHust/BoikiodeHuss (ON/OFF) nurtanus YUITY
MOBOPOTOM KJIFOYa B 3aMKe.

Knonka ABAPUMHOI'O OCTAHOBA (kHOmKa- rpu6ox
kpacHoro neera B YUITY NC-201 u NC- 202)

KHonka noikHa OTKIHOYATh YIPABISAIONIEE HAIpPsHKEHHE cO craHka. Jlns
MIOATOTOBKM TIOBTOPHOTO BKJIFOUEHHUSI CTaHKa IIOCJIE aBapUUHOIO OTKIIFOYEHUS
HE00XO0JMMO MOBEPHYThH KHOMKY JI0 IIeTYKa B HAIIPABJICHUH, YKa3aHHOM CTpPEJIKaMu
Ha KHONKE. JIeHCTBUS, BBIIOJHSAEMbIE IO TAHHON KHOIIKE HA CTAaHKE, U UX IMOPSAO0K
o0ecrieunBaeT pa3pabOTUYUK CUCTEMBI.

BHUMAHME! VUITY NC-201M HE UMEET KHOITIKM ABAPHITHOT'O
OCTAHOBA HA TIYJILTE OIIEPATOPA. ABAPWUMHBIM BBIKJIFOUATEJIb
BXOIUT B KOMIUIEKT IIOCTABKHM VYUIlY KAK CAMOCTOATEJIBHOE
N3EJINE. PA3PABOTUYUKY CUCTEMBI HEOBXOAMMO
CAMOCTOATEJIBHO MPEAYCMOTPETH EI'O YCTAHOBKY B LEIIA
ABAPUMHOI'O OTKJIIOUEHN DJIEKTPOOBOPYJIOBAHM S CUCTEMBI.

€5

O ITYCK (xHoTKa 3eE€HOT0 1BETA C MHIUKAIUEH )

B pexume « YITIPABJIEHUE CTAHKOM»:

- YOpaBJISIET BBIMOJHEHUEM IIPOTpaMMbl U JABWKCHHUEM OCEH B pPEKUMaAX
«PYUHOW BBOJ KAIPA», «BE3PA3SMEPHBIE PYUYHBIE
NEPEMEIIEHUS», « PUKCUPOBAHHBIE PYUHBIE IIEPEMELIEHUS»,
«ABTOMATHUYECKHNH BO3BPAT HA ITPODPNJIb», «BBIXO/I B HOJIb»;

- BeimosnHseT JaBwxkeHus B pexkuMax «BE3PASMEPHBIE PYUYHBIE
NEPEMEIINEHUS», «PUKCUPOBAHHBIE PYUHBIE IIEPEMELIEHUS
1 KABTOMATHYECKUMN BO3BPAT HA ITPO®UJIb» npu HaxaToli KHONKe
«CTOII».



Beimonnsier o6muit copoc cuctembl, ecniu B YUIIY ycTaHoBieH pexum
«CBPOC» («RESET») (BbIOOp pEeXHMOB pabOTHI BBIMOIHIETCS CO CTAaHOYHOM
TaHENn).

53

O CTOII (kHOTIKa KPacHOTO IIBETa C MHAUKAIUCH)

OcranaBIMBaeT ABM)XEHUE C YMPABISIEMBIM 3aMEJICHHUEM U yCTAaHABJIMBAECT
pexuMm «HOLD». JIns Beixoga u3 pexxuma « HOLD» HeoOXoauMo CHOBa Ha)kaTh
kHOTIKY «CTOII» u «ITYCK». He nelicTByeT npu Hape3aHU# pe3bObI.

4.2.3. llepexiarouaresu
IlepekJrouare/ib - KOPPEKTOP CKOPOCTH BPAIleHUs IIMUHAEIA «S»

S G

100
o N/ 110
—_— + —
3077, 120
B pexxume « YITIPABJIEHUE CTAHKOM)» nio3Bosisiet

N3MCHATDH CKOPOCTh BPpAalICHUA IHITHMHICIIA. IIIar u3menenus CKOPOCTH BpalllCHUSA
MIMMAHACIIA MOXET OBITH YCTAHOBJICH IIPH XapPaKTCPHU3aLTHN.

[ AED
5 75 Ilepexarouarenanb - koppekTop noxauu «kF»
“\ | / P B  pexume «YIIPABJIEHHUE  CTAHKOM»
25— 4+ —100 MO3BOJIIET U3MEHSTh BeMUnHy padboueit nmogauu. [1lar
- ~ W3MEHEHUSI TOJa4yud MOXKET OBITh YCTAHOBJICH TIpHU
5 - xapakrtepusanuu. He nelicTByeT npu Hape3aHUU pesbbbl.
70G (._15 IMepexkiarwuarenn —

, KoppekTop mo- aa4 «JOG»
(Tonbko ana YYNY NC- 201M)

- +

Onpenenser  CKOpPOCTh W HANpPaBJICHHE  PYYHBIX  MEPEMEIICHUH.
[TepexmrouaTens B mosoxkeHusix ot 0% o +100% B couetanuu ¢ komanaon URL=1
YOPaBJISIET CKOPOCThIO TepemenieHnii Ha ObictpoM xoxy (mpu GO00). Illar
HM3MEHEHHMs TI0JIa41 MOYKET OBITh YCTAHOBJICH IIPH XapaKTEPU3aAIUH.



MANU  MAKN [Jepexsouareib PeKMMOB

STEP 1 paéoTbl CTaHKAa
«MDD»...«RESET»
AUT Hurmc,
MDI RESET

B pexume «YIHPABJIEHUE CTAHKOM)» nepekitouaresb MO3BOJSET C
[1O YUIIVY 3anath pexxum paboThl CTaHKA. AKTHUBU3AIMS MEPEeKIoYaTeNs 3a0aéTcs
uHcrpyknueit CWP npu xapakTepu3anuy CUCTEMBI.

[lepexmtouaTeneM MOXKHO 3a7aTh CIECIYIONIUE PEKUMBI paOOThI CTAaHKA:

* «MDI» — pexum «PYYHOM BBOJ KAJIPA»:

npu HaxaTuu KHONKH «ITY CK» BeimonHseTcss oTpaboTka Kaapa, HaOpaHHOTO
B CTPOKE BBOJIa/PEeIaKTUPOBAHMSI.

« «(AUTO» — pesxum KABTOMATUYECKUN»:

npu Haxkatuu kKHonku «IIYCK» BemmonnsieTcs otpaborka Bcedt YII kamp 3a
KaJIpOM.

* «STEP» — pexum «KAJIP»:

npu HaxaTuu kHOKU «ITY CK» BeImoniHsieTcst oTpaboTka onHoro kaapa YII.

. «MANU» — peXKUM «BE3PASMEPHBIE PYUYHBIE
HEPEMEIIEHUS»:

c Haxaruem kHomku «IIYCK» och, BeiOpaHHasi ¢ KiIaBUATypbl HaXKaTHEM
kmasumn «CABHI HA CTPOKY BHEPEI» mmn «CABHUI HA CTPOKY
HA3A/l», HauMHaeT NIBUraThCs CO CKOPOCTHIO M B HANPABICHHUH, BHIOUPAEMBIMU
nepekioyaresnieM koppekropa nogad «JOG». Ilpu ornyckanuu kHonku «ITY CK»
OCh OCTAaHABJIUBAETCS.

. «MANJ» —  pexum «O®UKCHUPOBAHHBIE PYUHBIE
HEPEMEIEHUS»:

¢ Haxatuem KHomnku «ITYCK» BbiOpaHHas OChb CMEIIAETCS Ha BEJIMYUHY
MEepPEeMEIICHHS, BBEJICHHYIO C KiaBUaTypbl mpu momomu koma JOG (mampuwmep,
JOG=50). CxopocTh M HalpaBJICHHE BBHIOUPAIOTCS TEPEKIIoYaTeieM KOppeKTopa
nonad «JOG».

« «PROF» - pexum «ABTOMATHYECKHHA BO3BPAT HA
MHPO®UJIb»:

npu HaxxaTuu KHONKU «ITYCK» BBINOJIHSIETCS BO3BpAaT B OTIHPABHYIO TOUYKY
Ha MpoduIie Mocae PyYyHOro nepemenienus ot npoduis. Bo3Bpar ocyiiecTBisieTcs ¢
BBEIOOPOM OCH TIpH UcToyib3oBaHuU koja RAP=0 nnm aBToMaTH4ecKu OCh 3a OCBIO B
oOpaTHOM TIOpSIIKE, BBIIOJHEHHBIM TIPH HMX OTBOJIE, C HCIIOJIB30BAHUEM KOJAA
RAP=1. CkopocTh ¥ HalpaBlicHHE BBIOMPAIOTCS MEPEKII0YaTEIEM KOPPEKTOpa
nogad «JOG». JIBmxenne HaunHaeTcs ¢ HaxxaTtreM KiaaBummd «ITY CK».

* <tHOME» — pexum «BBIXO/I B HOJIb»:

npu Haxkatuu KHoOnku <«IIYCK» ocyiiecTBisieTcss BBIXOJ B HCXOAHYIO
MO3UIMI0O OCU (B TMO3UIMIO MHKPOBBIKIIIOUATENISI a0COMIOTHOTO HYJS OCH),
BbIOpanHO# ¢ kinaBuatypsl kinaBumamu «CIABUIT HA CTPOKY BIIEPE/ly unu
«CJIBHAI' HA CTPOKY HA3AI»



* «(RESET» — pexxum « CBPOC»:

npu Haxatuu kKHOMKU «ITYCK» obnynsercs mHbopManus, HaXOAAIAsiCS B
nuHamudeckoM Oydepe. OcyiecTBisieTcss BHIOOp HYJIEBON HAYaIbHOW TOYKU IS
Bcex oceil, n BeiOpanHas YII ycranaBnuBaeTcs Ha mepBbIi Kamap. COpachiBarOTCs
tekymme M, S, T ¢ynknun. Koppekropa MHCTPYMEHTOB W HAyalbHBIX TOYEK,
3aHECEHHBIE B COOTBETCTBYIOIIME (ailiibl, HE CTUPAIOTCS.

4.2.4. DyHKIMOHAJbHAA KJIABHATYpPa
4.2.4.1 Haznauenue QyHkuuoHanbHbIX KiIaBUIl «F1»—«F8» m «wiaaBum

TOKAPHOI0 KpecTan: «+X», «-X», «+tY», «-Y», «+Z», «—Z» un M"paCCMOTpeHo

Py ONHCAaHUW UX TPUMEHEHUS B pexuUMe OToOpakeHuss HHPOpMAIMU Ha
BUAcocTpanulle #7 nucres YUITY.

2.2.5. AndaBuTHO-1IM(POBA A U cleNHATIbHAs KJIABHATYypPAa

4.2.5.1 OcHoBHble alpaBUTHO-IM(PPOBBIC KJIABHIIK HAOOPHOTO  TOJIA
COOTBETCTBYIOT IO CBOEMY Ha3HAUYECHHIO KJIABUIIIAM KOMIIBIOTEPHOU KIaBUATYPHI.

2.2.5.2 Kpome ocHOBHBIX andaBuTHO-IIMGPOBHIX KiaBwil, B YUIIY umeercs
HECKOJIBKO CIEIHANIbHBIX KIJIABUII, HA3HAYE€HUE KOTOPBIX MPUBEIACHO HUXKE.

EE HPEXO/JbI

O6ecneunBaer nepexon uz pexnma « KOMAHJA» B pexum «YIIPABJIEHUE
CTAHKOM» u obpatHo. MosxeTr ObITh HUCIIOJIb30BaHA MPU paboTe B Mporpammax
IIK kak knaBuma «F1».

INPOKPYTKA
-

Boeinonusier mepexon Mexay BuaeocTpaHuuamu #1 u #/ u mepexon u3
BUJICOCTpaHUIIBI #6 B BumeocTpanuiy #/. OOecrmeuynBaeT Mepexo]l Ha BTOPYIO
CTpaHuIly U oOpaTHO B MeHI0 «Cpena» npu koMnuisanuu nporpammsl PLC.

OOecrnieunBaeT NPOKPYTKY MeHIO B penaktope YUIIY. Moxer ObITh
UCI0JIb30BaHa npu padote B nporpammax [1K kak knaBuma «F10».

BO3BPAT HA HIAT

HGpGMGHIaCT KypCop BJICBO OT TCKYIICTO IIOJIOXKCHUA.



CABUI BIIEPE{

ITepemeriaer Kypcop BIIPABO OT TEKYILETO MOJI0KEHUS.

CABUI' HA CTPOKY HA3A/J]

1. B pexxume «kKOMAHIA»:

* BBI3BIBACT U3 Oydepa mamsaTu J00YI0 U3 MOCIEIHUX BBEJCHHBIX BOCHBMU
KOMaH y1s1 MOBTOpHOTro BBOA Ki1aBuined «k ENTERY;

* npu peaakrupoBanuu YII wucnoms3yercs s BO3Bpara Kypcopa K
MPEIBIAYIIEMY Kaapy.

2. B pexume « YIIPABJIEHUE CTAHKOM»:

* UCTIOJIB3YETCS JJI MMOMCKA Kapa, C KOTOPOTO MOXKET OBITh HauaTa oTpaboTKa
VII B pexxumax pabotel «KAIIP» («STEP») unu «ABromatnueckuniny («<AUTO»);

* WCIOJB3YyeTCs MpU BbIOOpe ocu uisi JBrkeHus B pexkumax «MANU»,
«MANJ», «cPROF», <HOMEY;

* B couetanuu ¢ knapumieid «ALT» npokpyuuBaeT u3 Oydepa xkomana s
MTOBTOPHOT'O BBITIOJIHCHUS:

- mo0yr W3 mocileqHux 16 BBEAEHHBIX KOMaHJ TOCPEICTBOM KIIaBUIIHU
«ENTER» B0 Bcex pexuMax paboTsl, kpome pexnma «PYUHOM BBO KAJIPA»
(«MD1I»);

- moboW u3 mociaeaHuX 16 BBEACHHBIX KaJpPOB TOCPEACTBOM KIIABHIIU
«ITYCK» B pexxnme «PYUHOU BBOJI KAJIPA» («MDI»).

CABUI HA CTPOKY BIIEPE/L

1. B pexume « KOMAHIA»:

* BbI3BbIBaCcT U3 Oydepa mamsatu 0Oy W3 TOCIEIHUX BBEIEHHBIX BOCHMU
KOMaH 151 MOBTOPHOTro BBOIA Ki1aBuined «k ENTERY;

* nipu peaaktupoBanuu YII ucnonb3yercs miis mepeMenieHus Kyp- copa K
CIEIYIOLIEMY Kaapy.

2. B pexume « YIIPABJIEHUE CTAHKOM)»:

* UCTIOJIB3YETCS JUIS TIOMCKA Kajpa, ¢ KOTOPOTro MOXKET OBITh HadaTa OTpaboTKa
VII B pexnmax pab6otsl «KAJIP» («STEP») mwm «ABTOMATHYECKHWHN»
(«<AUTOp»);

* UCHOJIb3yeTCs] NpH BbIOOpe ocu Uil ABWkeHus B pexumax «MANU»,
«MANJ», «cPROF», <kHOMEy;



» B couetanuu ¢ knapumeid «ALT» npokpyumBaer u3 Oydepa xomaHm s
ITOBTOPHOT'O BBITIOJIHECHUS:

- mo0yr u3 mocienHux 16 BBEAEHHBIX KOMAaH]I MOCPEICTBOM KJIABUIIU
«ENTER» B0 Bcex pexuMax paboTsl, kpome pexnma «PYUHOM BBOJ KAJIPA»
(«MDI»);

- mo0oil u3 mnocineaHUX 16 BBEAEHHBIX KaApPOB MOCPEICTBOM KJIABUIIU
«ITYCK» B pexume «PYYHOM BBOJ KAJIPA» («MDI»).

5. Hanaaka cranka

Hananka ctanka Ha 00pabOTKy 3aJaHHOW JE€Talld COCTOUT U3 CIEAYIOLINX
AJIEMEHTOB U 3aKpEIJIEHUE PEXYIIero MHCTPYMEHTA, 3aKpeIyIeHUue 3ar0TOBKH,
YCTaHOBKA OCEHl Ha HOJIb, OIIPE/IEJICHUE Pa3MEPOB PEXKYIIEr0 MUHCTPYMEHTA
(KOppeKLHs Ha HHCTPYMEHT), BBOJI YIIPABJISIBIIEH POrPaMMBI.

5.1. VYcraHOBKa M 3aKpeIJICHUE 3arOTOBKHU.

5.1.1. 3aroroBka KpenuTcs B NaTPOHE YCTAHOBJIEHHOM Ha IIMHUHJENE CTaHKA.
5.2. YcTaHOBKa U 3aKpeIyICHUE PEXKYIIETr0o HHCTPYMEHTA.

5.2.1. Pe3el HeOOXOAMMBIE 1T 00pabOTKH 3aroToBku corjacHo PTK
YCTaHaBJIMBAIOT B OIPE/CIICHHBIE TTO3UIIUU aBTOMAaTHYECKON pEeBOJIBBEPHOI
T'OJIOBKHU.

5.3. Bxirouenue cranka (maHesb yIpaBlIeHUs).

5.3.1. BkitouuTh pyKOSITKY BOJHOTO aBTomara I

5.3.2. Bxutounts kHonky “Ilogava Hanpsixenus” 3

5.3.3. Haxxatp kiaBumm , F1 (manens myJbT oneparopa).

5.4. VYcraHOBKa oceil Ha HOJIb (MMaHENb MYJIBT OllepaTopa)

5.4.1. YcranoButs pexkum padbotel ctanka «K HOME» («Bbixos B HObY)

5.4.2. Haxxatp mocneoBaTeabHO KIaBUIIH oceil X, Z — CynmopT aBTOMaTHIECKU
BBIMIET HA HOJIb

5.5. Ormpenenennie pa3MepoB HHCTPYMEHTA Ha CTAHKe.

5.5.1. IlepeiiTu B pexkum pabotsl ctanka «MANU» («be3pazmepHbie pydHbie

MEepEMEILICHHS ) U HAKATHEM KIIaBuIK Z, X, b orsectn CYHIIOPT K NPaBOMY TOPILLY
3arOTOBKHU.

5.5.2. Tlepetitu B pexum pabotsl cranka «MDI» («Pydnoii BBoI Kagpay)

5.5.3. 3agars yacroty Bpaienus mnuaaens: SS00 M3, Bkimrount kHonky «Ilyck»
(3eneHoro 1BeTa) 3aroTOBKa HAYHET BpallaeTcs.

5.5.4. Ilepetitu B pexkxum paboTsl ctanka «MANU.

5.5.5. TloaBectu pesell, moape3aTh TOPEL], OTBECTH pe3el] o ocu X.

5.5.6. Haxatp kiaBuiu «mpokpyTkay, F3 (F4) «BBog KOppekTopay.
5.5.7. HaOpaTh ¢ KJIaBHaTyphI 1. Z 0 <1 (ENTER).



5.5.8. TIlogsectu peser u mpoTOUHTH MO ocH X (IO AUAMETPY) B OTBECTHU Pe3ell o
ocu Z.

5.5.9. IlepeiiTu B pexxum paboTsl ctanka «MDI» 3apath ocTaHOB MINKMHAENS HAOPaB
M5 u «IIyck» (3emeHoro 1BeTa) — MIMUHACIb OCTAHOBUTCH.

5.5.10. N3mepsiem nuameTp 00paboTaHHOM MOBEPXHOCTH

5.5.11. Haxartp knaBumu F3 (F4) /] 1. /] X50,5 TE€M CaMbIM ONPEACIIUB
pa3Mep MHCTPYMEHTA Ha CTaHKE (KOPPEKIUIO Ha UHCTPYMEHT).

5.6. BBoa ympasistomiei nporpaMmbl

5.6.1. IlepeiiTu U3 pexuMa «yIpaBIE€HUE CTAHKOM» B PEXKHUM «KOMaH/1a» Ha)KaTUEM

xnapmmm (@),
5.6.2. Bectu VII.
5.7. OO0paboTKa JieTaau B aBTOMaTHYECKOM PEKUME 10 POrpaMMme.

5.7.1. IlepeiTu B peKUM «yIpaBICHUE CTAHKOM» HAXaB KJIaBUIIY .

5.7.2. Ilepetitu B pexxum pabotsl cranka «AUTO» («ABTOMaTHYECKHIT» ), 3aKPHITh
orpaxjeHue, HaxaTh KHONKY «Ilyck» (3erneHoro usera) HayHeTcs: o0paboTka
3arOTOBKHU.

5.7.3. Tlocne okoH4YaHust 00pPabOTKHU, OTKPBITh OTpakJACHUE, CHATD JIeTallb,
MPOU3BECTU KOHTPOJIb.



JlaGopaTopHasi padora Ned

Tema: «O3HakomJIeHHMe € YCTPOMCTBOM M PadOTOH OCHOBHBIX Y3J0B
BEPTUKAJIBHO-CBEPJIMJIBHOr0 cranka ¢ YIIY, namaaka craHka Ha
00padoTKy 3a1aHHOM eTATH».

1. Ileab padorbl: [lpakTHUYeckOe O3HAKOMIICHHME C METOJMKON HallaJIKu
BEPTHUKAJIbHO-CBEPIMWIBHOTO cTaHka MoA. 2P135®2 ¢ ycrpoiicteom UIIY 21132-3 u
ero paboToii, 03HaKOMJIEHHE C CUMBOJIAMH M 00O3HAUEHHMSIMU Ha MyJbTaX CTaHKa U
ycrporctsa UITY.

2. Ucxoaublie TaHHBIE:
000py/I0BaHHE, OCHACTKA, MPUHAAJIEKHOCTH, JOKYMEHTAINS

2.1. Cranok 2P135®2 ¢ yctporicteom UITY 21132-3.

2.2. Tlpucniocobnenus sl 3aKperyieHus 3aroToBku (Tucku, cObopka, YCII,
naTpoH u T.1.) cornacao PTK.

2.3. CmeHHBbIE BTYJIKH JUIS 3aKPEIICHUS CBEPIL.

2.4. Pexxymue MHCTPYMEHTHI (CBepia, 3€HKepa, METUMKH, Pa3BEPTKU U T.A.)
cornacHo PTK.

2.5. UW3meputenbHble  HMHCTPYMEHTHl  (IITAaHTEHUUPKYJb, CTOMKa C
WUHIUKATOpOM, Kanuopsl) coriacHo PTK.

2.6. TexHonorumueckas JOKyMEHTalMsi 1O pa3pabOTKe YINpaBisiomen
mporpamMmbl (4epTe JeTanu, pacuyeTHo-TexHojoruueckas kapta (PTK), nenra —
IPOrpaMMOHOCHUTEIIb, PaclieyaTKa yIpaBJIsiolleld IporpaMMbl).

2.7. 3aroroBka Aetanu (2-3 mTyKn).

2.8. PyKOBOJCTBO MO KCIUTyaTalluy CTAHKA.

2.9. MHCTpYKIMS 110 TEXHUKE OE30MaCHOCTH.

3. O0mue cBeAeHU 0 CTAHKE

3.1. Ha3znaueHue:

CTaHOK BEPTUKAIbHO-CBEPJUIIbHBIN C PEBOJBBEPHOM TOJIOBKOW, KPECTOBBIM
CTOJIOM M YHCJIOBBIM IMPOrpaMMHBIM ympaBiieHHeM Moj. 2P135®2 mpeana3HaueH
JUISL  BBINIOJIHEHUSI  ONEpalluii: CBEpPJICHUE, 3C€HKEPOBAHUE, PpPACCBEPJIUBAHMUE,
3CHKEpOBaHKE, pa3BepPThIBaHWE, HApE3aHHUE PE3bObI, JIETKOBOTO MPSIMOJIHMHEHHOTO
(dbpe3epoBaHus B YCIOBUSIX MEIIKOCEPUIHOTO U CEPUHHOTO MPOU3BOICTBA.

Hannune Ha cTaHKE WIECTUIINUHICIBHOW PEBOJIBBEPHOM TOJIOBKH IS
ABTOMATHYECKOW CMEHBI HMHCTPYMEHTA, KpPECTOBOIO CTOJAa C MPOTrPaMMHBIM
YOPABJICHHEM TIO3BOJISET OCYIIECTBUTH KOOPAMHATHYIO 00paboTKy (aHIEB,
KpBIIICK, TaHene u T.1. be3 mpeaBapuTenbHONW pa3MeTkn W 0e3 TPUMEHEHUS
KOHIYKTOPOB.



3.2. Texuuyeckasi XxapakTepuctuka ctanka 2P13502

o ['OCT §-88 KJjacc toguHoctu H

Pa3mepsl paboueil moBepXHOCTH CTOJA: MM
HIMpUHA 400
JUTUHA 710

Haubonbiee nepemenieHue cToja mo ocsim: MM
IO OCH «X» 630
o ocH «Y» 360

Hawubosnbiiee nepeMerieHue CynmnopTa:

IO OCH «Z» MM
HE MEHEE 569

HaunbGonpmuii aguameTp Hape3aeMon pe3b0bl B CTalIN
45 T'OCT 1050-74 24Mm

Konen mmunaens ans ceepiienns no CT COB 147-75

Konyc Mop3e 4
HaubGonpmuit quametp gpessi 100MMm
[Tapametp dppezepoBanus MM
IUpUHA 60
riyonHa 2
Yucno mmuHeae peBoIbBEPHOM TOJTOBKU 6
PaccTosiHME OT OCH MITIUHAEIS 10 HAMPABISIONUX KOJOHHBI 450mMm

Haubomnbiiee paccrosiHue OT Toplia MIMUHAENS A0 pabodeil MOBEpXHOCTU

CTOJIa HE MEHEE 600MM
CkopocTh OBICTPOro MEPEMENIEHHUS CYIIOPTa 4 M/MUH
KonnuecTBo nogau cynmnopra 18

[Ipenensl mogay cynmnopra 10...500mM/MuH



KosmaecTBO CKOpPOCTEN IINMUHAES 12
[Ipenenbl 4aCTOTHI BpalllCHUS IITMTHUHISIS 35,5...1600 o6/MuH
CKopocTh OBICTPOTO EPEMENIEHHUS CTOA U Cala30K TmM/MuUH
ToYHOCTH MO3UIIMOHHOTO CTOJIA M CajJa30K Ha JJIMHE X0Ja 0,5mMMm
JIMCKpETHOCTD 3a1aHus IEPEMELICHU I 0,01mm

BpeMms cMeHbl HHCTpYMEHTA, C

MIOJTHBIM 000POT 8,55
Ha OJIHY TTO3ULIHIO 3,75
Haubonbmas Mmacca 00pabaThiBaeMBbIX JeTalleh 300 xr

3.3. OcHOBHBIE y3JIBI CTaHKA

Koisionna n ocHoBaHue

Kononna mnpexacraBisieT OTIUMBKY KOpoOdaToi (OpMBI C TJIOCKOCTAMH IS
KpEIUICHUs] CTalbHBIX Hampapistomux. OcCHOBaHWE CTOJa — YyryHHas
OTJIUBKA, Ha IJIOCKOCTH KOTOPOM 3aKpeIyIeHbl CTaJbHbIE HAMPABIAIONINE, IO
KOTOPBIM JIBUKYTCS CaJla3Ku.

KopoOka ckopocteit
[IlectTuctynenyaTtas KOpoOKa CKOPOCTEH pacrosokeHa B KOJJOHHE CTaHKa.
OHa cny>XUT AJi Nepe/ladyr MIMHUHJETI0 Pa3INYHbIX YaCTOT BPaIlCHUSI.

Cynnopt ¢ peBOJIBBEPHOI TOJIOBKOM
IpeIHa3HAuYEH JJIs1 OCYIIECTBIEHUS OBICTPBIX NepeMenIeHi 1 padounx noaay
PEBOJIBBEPHOU I'OJIOBKH.

Penykrop crona
NpelHa3HaYeH JUIi  OCYUIECTBJICHHUS  OBICTPBIX, CPEJHUX U  MEJIKHUX
IIEPEMELLEHHUN CTOJIA U Cala30K OTAEIBHO.

Cton KpecToBbIl

CToN KpPEeCTOBBINA CIYXKHUT JUIsl YCTAaHOBKK 0oOpadaThiBaeMbix jaetanieid. CTomn
umeer Tpu  T-oOpasmpix maza. Crom  mepememiaeTcss B JABYX
B3aUMOIIEPIICHIUKYJISIPHBIX HampaBiIeHUsX (1o ocu «X» U «Y») Mo 3aJJaHHOU
nporpaMme.

OxnaxxaeHue



PaGoTa cuctembl OXJaxaeHHs OCYIIECTBISIETCS OT IEHTPOOEKHOTO HACOCA.
Jnsg  oxjaxaeHWss HMHCTPYMEHTa B 30HE€  pE3aHus  NOPEAyCMOTPEH
VH/IMBUIYaJIbHBIM IIPUBO/I, MTO3BOJISIOIIMKA HANIPABIIATE CTPYIO OXJIAXIAOLIEH
YKUJIKOCTH B HY’KHOE MECTO.

4. IlopsiI0K BBINOJHEHUS PA0OTHI

4.1. OsHakomyleHME C TYJbTOM YIPABICHUS, NPEAHA3HAUYCHHBIM IS
VOPABJICHHUS] CTAHKOM B HalaJoyHOM pexume. IlynbT pacnoyiokeH Ha CTaHKE U
HMMEET CIIeIYIONINE OpraHbl yrpaBieHus (puc.l).

4.2. Hamanka ctaHka

Hananka cranka Ha oOpaOOTKy 3aJaHHOM J€Tadd COCTOUT U3 CIEIYIOIINX
AJIEMEHTOB: YCTAHOBKA M 3aKPEIUICHHE 3aroTOBKH, YCTAaHOBKA HEOOXOIMMOTO
PEXKYIIEr0 MHCTPYMEHTA, HAXOXKIACHUE HYJIEBOM TOUKU mporpammbl (X=0, Y=0),
HaXO0XKJICHUE BEJIMYUH KOPPEKITUU 3adaHHbIX mporpamme (L1...Ln).

4.2.1. YcTaHOBKA M KPEIUIEHUE 3arOTOBKH

3aroToBKa KpemuTcs B CHELUUAIbHOM HPHUCIOCOOJIEHHH, YCTaHOBJIECHHOM Ha
CTOJIE CTaHKA.

4.2.2. YcTaHOBKA U KPEIUICHHE UHCTPYMEHTA

CBepna HYXXHOTO JMaMeTpa BCTaBISAIOTCS B ONPEACIEHHBIN IIMUHAETH
PEBOJIBBEPHOM TOJIOBKU COTJIAaCHO pacueTHO-TexHojorndyeckoit kapre (PTK) cmotpu
puc.2.

4.2.3. Haxox/1eH1e HYJIEBOW TOUYKH IPOrpaMMBbl

HaiitTi HyneBy10 TOUKY MpOrpaMMbl — 3TO 3HAYUT BBICTABUTH CTOJI CTaHKA C
YCTAHOBJICHHOW HAa HEM 3aroTOBKOW TakWM o00pa3oM, 4YTOObI HyJeBas TOYKa
3aroTOBKU (CM. pHC.2) coBHajla C OCbIO MHCTPYMEHTA, HaxXoAsUIerocs B pabouem
ITOJIO’KEHUH PEBOJIBBEPHOU T'OJIOBKH.

i1 3TOTO HYXKHO:

1. Ilepexirodyarenb, pacloJIOKCHHBIN Ha MyJbTE yMpPaBIEHHUS yCTPOWCTBA C
YITVY 21132-3 nepeBecTH B NOJIOKEHUE «HYIIbY

2. epexrouatens 7 (puc.l), pacmonoKeHHBIH Ha MyJIbTE CTaHKA, MEPEBECTH
B MOJIOKEHUE «PYUHOE YIPABICHUE).

3. Tymbnepom 22 (puc.l), pacronoXeHHOM Ha IMyJbTe YIpaBJICHUS CTaHKA,
HaOpaTh HYKHYIO OCh MepeMenieHus (X Wik y) U npu nomoinu tymonepos 19 u 21
MEPEMECTUTH CTOJI CTaHKA C YCTAaHOBJICHHOM HA HEM 3aroTOBKOW Ha CTOJIBKO, UTOOBI
HyJIeBasi TOUKa 3arOTOBKH COBIaJia C OChI0 MHCTPYMEHTA, HaXOJIIerocs B paboyem
MIOJIO’KEHUU PEBOJIBBEPHOI TOJIOBKH.



4. IlokazaHnue BeIUYHH X U Yy, 0003HAYAIONIUXCS HA 1TU(POBOM TabJIO MysIbTa
ynpasienus: ¢ UITY, Habpate Ha 610Ke KOppekTopoB 21-26. 3HaueHne BeTuInHb Z
— BCEr/1a HyJH.

4.2.4. HaxoxxeHre 3HaYeHUH KOPPEKTOPOB

TymOnep 22 (puc.l) moctaBuTh B MonoxeHue «Z» u Tymoaepom 19 nogHsATh
PEBOJIBBEPHYIO TOJIOBKY B BEpXHEEe HMCXOAHOe mosoxeHue. llepexmtouarenem 4
YCTaHOBUTH TEPBYIO MO3ULIUIO PEBOJBBEPHOM TOJOBKM M KHOMKOH 2 OTBEPHYTH
PEBOJIBBEPHYIO TOJIOBKY B 3Ty mno3uiuio. HyXHO OTMETHTb, YTO MOBOPOT
PEBOJIbBEPHOM TOJIOBKH MPOU3BOJUTCS TOJIBKO B BEPXHEM UCXOTHOM MOJIOKEHUH.

3arem npu nomoiu TymOnepoB 19 u 21 (puc.l) MemjgeHHO omycKaeMm
PEBOJIBBEPHYIO TOJIOBKY BHHM3 JO TE€X IOp, IOKAa 3a30p MEXKIy IUIOCKOCTBIO
3arOTOBKU U UHCTPYMEHTOM OYJIET pPaBeH SMM.

[Tokazanus BenmnuuHbl «R», o0o3Hauaromuecs Ha ITUGPOBOM TabIO MyJbTA
ynpasienns ¢ UITY HabpaTs Ha 6510Ke KOPPEKTOPOB «1-9» mox mudpoi 1.

Ha sty Bemuuuny «R», mpu pabote mo mporpamme OyIeT OCYIIECTBISATHCA
OBICTPBIIA MTOABOJI PEBOJIBBEPHON TOJIOBKH K 3aTOTOBKE B TIEPBOM MMOZUIIHH.

Janee TymOaepom 19 BBIBOAMM PEBOJIBBEPHYIO TOJOBKY B BEPXHEE HCXOAHOE
MOJIOXKEHUE, MEepEeKIIoUaTeseM 4 yCTaHABIMBAEM CIIEYIOUIYIO MO3UIUI0 U HAXOAUM
3HaueHue «Rzy... «Rny.

4.2.5. TlpoBepka MNpaBUIBHOCTH YCTAHOBKH «HYJICBOH TOYKH» WU BEIUYUH
KOPPEKILMH COTJIACHO MTPOrpaMMe.

1. BKIIOYUTH CTAHOK.

2. BbiBUHYTH OJIOK KOPPEKLIUU.

3. YcTaHOBUTH COOTBETCTBYIOIME 3HAUEHUS «IUIABAIOLIUX HyJE» «X» «Y»
«2».

Jutst aTOTO:!

A) yCTaHOBUTH NEPEKIIIOYATENIh UHAUKAIIUU B MOJIOKEHUE «HYJIb :
MIpU 3TOM Ha JIEBOM BepxHeM Ta0Jyio 1udpoBON MHIUKAIIUU JOJKHO BHICBEUUBATHCS
3HAUYCHUE TIABAIONIETO HYJIS 10 ocH X, a Ha HIXKHEM Ta0J10 1Mo ocu Y

b) HaxkaTh Ha MyJIbTE YCTPOUCTBA MEPEKITIOYaTeIh Z, TOC]I€ 3TOr0 Ha HIHKHEM
Tabs10 1UdPOoBON UHIUKAIIUK OyJIET BHICBEYMBATHCS 3HAUCHHUE TIJIABAIOIIETO HYJIS 110
ocu Z (IOJKHBI OBITH BCETa HYJTIH).

4.2.6. YCTaHOBUTb BEJIMYMHBI KOPPEKLUHMH COTJIACHO MpOrpamme s
00pabOTKM TaHHOW YCTAaHOBIICHHOM eTalu

s aToro:
A) yCTaHOBUTH MEPEKIIIOUATENIb UHIUKALIUK B TIoJIokeHUe « Koppekius»
Y HaXXaThb MEPEKII0YaTENb «HaYaJIbHAsA YCTAHOBKA»



b) Haxxatb nepexirouarenb «PyyHoit BBOI

B) Haxxats nepexirouarenbs «Broa»

I') naxath nepexntovarenb «L», 3arem 0,1, 3atem nepeximtodarens «LF»

Ha wwxHeMm Tabno mudpoBOil MHIMKAIMU JOKHO BBICBEUMBATHCS YHUCIIO,
COOTBETCTBYIOIIIEE YHUCIY, YCTAHOBIEHHOMY Ha NPOTPaMMHBIX IEPEKIHOYATEIAX
koppekuuu 01

J1) onepupys nepexmtodarenu 0,...9 u LF no Belle U3710)K€HHONH METOAMKE

MOKHO TOCMOTPETh Ha Tabiio IMU(GPOBON HWHIWKAIMU BCE BEIMYMHBI KOPPEKIIUH,
YCTaHOBJICHHbIE HA MPOrpaMMHBIX nepekintouarensix (02,...09)



JlabopaTtopHnasi pa6ota Ne6

Tema: «Hajsaaka ropusoHTAJbHO-(PE3EPHOr0 CTAHKA M [AeJIMTEJIbHON
roJI0BKM Ha ¢pe3epoBaHUe KAHABOK HA IWJIMHAPHYECKHX M TOPUEBbIX
noBepxHocrax. O0padorare aerajby.

Iesanb pabdoThI:

1. HayuuThcs mnpueMaMm HCHOJHEHHS OJHONW U3 (pe3epHbIX padoT —
(dbpe3epoBaHue KaHABOK HA MIIMHAPUYECKUX U TOPIIEBBIX MOBEPXHOCTSX.

2. HM3yunTh YCTPOWCTBO MEXAHW3MOB OTCYETA JEJIUTEILHOW TOJOBKH,
METOJIMKY MX HalaJIKH, ClIOCOOBI yCTAHOBKHU U KPEIUICHHUS Ha rOJIOBKE JIMMOa.

3. OcBouTh METOABI JACNIEHUS, KOTOPbIE MOTYT OBITh HCIOJIb30BaHBI IPHU
paboTe ¢ YHUBEPCAITBHOM JACIUTEIIBHOM IOJIOBKOM.

4. OcBOUTH CTIOCOOBI YCTAHOBKHU M KPEIUJICHUS TOJIOBKM Ha CTOJIE CTaHKA.

5. OcBoHTh CIIOCOOBI YCTAHOBKYU M KPETUICHUS OTPABKU B IIMHHJIENE CTaHKA U
WHCTPYMEHTA Ha OTPaBKe, CIOCOO MPOBEPKH UX OMCHHUSI.

1. OGopynoBanue, NpUcnoco0IeHnsl, HHCTPYMEHT, HATJISI/IHbIE TOCO0OUS

1.1 I'opuzoHTaIBHO-()PE3EPHBII CTAHOK.

1.2 YHuBepcasibHas 1eauTeNbHas TOJI0BKA, 3315 Oa0Ka.

1.3 JIuckoBbie Pppe3bl.

1.4 3aroroBku.

1.5 OnpaBku 1151 KpEIJIEHUs] THCTPYMEHTA.

1.6 3aroroBku.

1.7 Yeptexx 00pabaThiBAEMOi 3arOTOBKH.

1.8 Habop raeuHbIxX KIIIOUEH.

1.9 M3meputenbHbI WHCTPYMEHT: IITAHTECHIMPKYJb, MAarHUTHAs CTOMKa C
WHIUKAaTOPOM YacCOBOI'0 THIIA.

2. Ilopsiiok BBIMOJIHEHUSI PA00THI

2.1 CooO1ieHue TeMbl, IIaHa, TOCTAaHOBKH IIEIU YpOKa.

2.2 THCTpYKTaxX MO TEXHUKE OE30MacHOCTH.

2.3 3yunTh yepTex aeTaiu, moaiexaiieid oopadboTke.

2.4 BximtouuTh CTaHOK, IPOBEPUTH €ro padOTy Ha XOJIOCTOM XO.Y.

2.5 IlpousBecTu HaNAJKy CTaHKA.

2.5.1 OTBecTH cTON B YI00HOE JIJIs1 HAJIAIKH TOJIOKEHHE.

2.5.2 YCTaHOBUTHh HA CTOJ W 3aKPENUTh ACIHUTEIbHYIO TOJOBKY U 3aIHIOIO
0a0Ky.

2.5.3 B xoHMYecKoe OTBEPCTHE IIMUH/IES YCTAHOBUTD IIEHTP C TIOBOJIKOM.
2.5.4 YCcTaHOBUTH OMPABKY B IIEHTPaX JETUTEIHHONU TOJIOBKU U 3aIHEH 0a0KH,
3aKpeNUTh XBOCTOBMK XOMYTHKa B I1a3y MOBOJAKOBOM IUIAaHKM Ha IINUHJEIE



JCTUTEIBHON TOJIOBKHM, 3aKpPENUTh IMHHOJb 3agHell 0al0Ku, NpOBEpHUTH OHCHUE
UUJIMHIPUYECKON MOBEPXHOCTHU 3arOTOBKH.

2.5.5 YcraHoBUTh B IINUHAEIL CTAHKA OMNPABKY M 3aKPENHTh, IPOBEPUTH
OWieHre OmpaBKH, YCTAHOBUTH HA OMpPaBKY ¢Gpe3y W 3aKPEnuTh €€, YCTAaHOBUTH Ha
X000T CTaHKa KPOHIITEHH U 3aKPEMUTh €TO0.

2.5.6 YcraHoBuTh 00pabaTbiBaeMyIo JIeTalb 0 OTHOIICHHIO K (ppe3e B Takoe
MOJIOKEHHE, YTOOBl TeoOMEeTpUYecKass OCh BpalleHus (pe3bl pacroliarajach Hall
CepeANHON MUIMHAPUYECKON YacTH ACTalH, TJe PEACTOUT hpe3epoBaTh KAaHABKH.

2.5.7 VYcranoButh riyOuHy pe3anus. [l 3TOoro He0OXOAWMO TOABECTU
OCTOPOXKHO JIeTajlb MOJI Bpamiaromlyocs Gpe3y 10 conpukocHOoBeHUs. OTBECTH CTOJ
B CTOPOHY OT (pe3bl U, Be/Asl OTCYET MepeMelleHus Mo JUMOy, MOJHSATH KOHCOJb
3aKPETHTbh.

2.5.8 Hanaguth TpeOyemMyro 4acTOTy BpallleHUs MIMUHACIS U MoAauy.

2.5.9 IlpomsBecTu Gpe3epoBaHUE IEPBOrO I1a3a, OTBECTH CTOJ, PYKOSATKOMN
JCIUTENLHON TOJOBKM TMOBEPHYTHh MINMUHJETH Ha TpeOyemblil yroi, ¢pe3epoBaTh
CIEAYIONIIYI0 KaHABKY.

2.6.10 CHath 00paboOTaHHYIO JETAIh CO CTaHKAa, UMCIOIIMMUCS CpPEICTBaMU
M3MEPEHHUS POBEPUTH COOTBETCTBUE 00paOOTAHHOW JeTald TPEOOBAHUSAM YepTEXKa.



OTYET
no JiadbopaTopHoii pa6ore Neb

«Hanaaka ropu3oHTAJIbHO-(PE3EPHOr0 CTAHKA M AeJUTEIbHOU I'OJIOBKHU

Ha (pe3epoBaHHe KAaHABOK HAa LNWIHHAPUYECKUX M TOPUEBbIX
noBepxHocrax. O0padorare aerajby.

1 JIaTh KpaTKyro TEXHUYECKYIO XapaKTePUCTUKY CTaHKA.

2 llepeuncnuTh TNPUMEHAEMBIA pEXYIIUA HHCTPYMEHT (HAaMMEHOBAHUE,
Marepuan).

3 [lepeuncnuth U3MEPUTEIBHBI HHCTPYMEHT.

4 TlepeyucnauTh BCHOMOTraTelbHbIA HMHCTPYMEHT: ONPABKH, JIE€PIKABKU,
XOMYTHUKH U JP.

5 CocTaBuTh HEOOXOIUMBIE YCKU3HI.



JlaGopaTopHnasi paGora Ne/

Tema: «O3HakomyleHHMe ¢ YCTPOICTBOM M PpadoOTOii OCHOBHBIX Y3JI0B
(¢pesepnoro cranka ¢ UIIY, Hajaaka craHka HAa 00pad0TKY 3aJlaHHOM JeTaIN».

1.HEJb PABOTBI: Ilpaktuueckoe O3HAKOMJIEHHE C YCTPOMCTBOM M paboOTOMU

OCHOBHBIX y3J710B (ppe3epHoro ctanka ¢ UIIY, Hanankoil ctaHka Ha 00pabOTKy 3aaHHOU
JeTaH.

2.ACXO/IHBIE JTAHHBIE: OGopynoBaHnue, OCHACTKa, MIPUCIIOCOOJICHMUS,
MPUHAJICKHOCTH, TOKYMEHTAIUH.
2.1. Cranok tuma 6P11M®3-1 ¢ YUITY 2P32.

2.2. Pexxymue nHCTpyMEHTHI ((hpesa, cBepIio)

2.3. Ilpucniocobnenue 11l 3aKpeIUieHns] 3ar0TOBKU-TIPUXBATHI, YIOPHI

2.4. I3amepuTenbHbIe MHCTPYMEHTHI: IITAaHT€HIIUPKYJIb, TIMHEHKA

2.5. TexHonoruveckas JOKyMEHTAIUs N0 pa3pabOTKe yNpaBIIAIOIIed MPOorpaMMBl,
YepTexX JIeTalM, pacueTHO-TEXHOJIOIMUECcKas KapTa, pyKOIHUCh IPOrPaMMBl.

2.6. 3aroroBka aeTaiu

2.7. PyKOBOACTBO O 3KCILTyaTalliy CTAHKOM

2.8. THCTpyKIIHs TI0 TEXHUKE 0€30MaCHOCTH

3.0OBIIUE CBEJEHUS O CTAHKE 6P11M®3-1

3.1. Haznauenue u 001aCTh IPUMEHEHUS
BeprukanbHo-(hpesepHblil KOHCONMBHBIN cTaHok ¢ UITY u uHCTpyMeHTabHbIM
Mara3uHOM, HETIOBOPOTHBIM BEPTUKAJILHBIM IIMUH/IECIEM U HEMTOBOPOTHBIM CTOJIOM
6P11M®D3-1, npeqnazHadeH J1si MHOTOTIO3UITMOHHONW 00pa0OTKH U3EIHI CIIOKHOTO
npoduIis U3 cTanu, 9yryHa, IBETHBIX METAIIOB. Ha cTaHKe MOTYT BBITIOTHATHCS
pasnuHbIe BUJIbI 00pa0OTKU: hpe3epoBaHuE, pacTaulBaHUE, CBEPIICHHUE,
3€HKEpPOBaHME, pa3BEPTHIBAHNE, HAPE3aHUE PE3bOBI U JIP. 32 OJJMH YCTAHOB JIETaIH
JlaHHBIN CTAHOK OCHAIIIEH CUCTEMOM ITporpaMMHOro ynpasieHus: 2P32, umeer
ABTOMATHUYECKYIO0 CMEHY HHCTPYMEHTAa U YMEET padoTaTh OJHOBPEMEHHO IO TPEM
YIPABISIEMBIM OCSIM.

3.2. TexHnueckas XapaKTepUCTUKA CTaHKa:
3.2.1 Pa3mepnr paboueit moBepxHOCTH cToia, MM:1000x 250
3.2.2 Haulounblliee nepemMenieHmue croia, Mm:
B IIPOJ10JIbHOM HarpaBieHuu -630; B nmonepeunomM HanpasieHun -300;
B BEPTUKAJILHOM HampasieHuu -350
3.2.3 PaccrosiHHE OT TOpIia IMIMUHIESA 10 padodeil MOBEPXHOCTH CTOJIA, MM
gmanMenbliee -50; mandonsmee -400



3.2.4 PaccTosiHHE OT MITTAHJIEIS 10 BEPTUKAIBHBIX HAIPABIISIFOIINAX CTOJIA, MM -345
3.2.5 Ilpenensl yacToT BpameHus, 06/mun -63-2500

3.2.6 KonudecTBO 4acTOT BpallleHus TIPH MPSIMOM 00paTHOM Bpamenun —Z=17
3.2.7 llpenensl mogad croja, MMm/MuH -6-4800

3.2.8 HaulOounpiee ycwime mogaun Kaxmaou ocu, kH-8
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crpoke  "Haiity",, HamMMTe'-@.. [lpu sToM Ha BepxHeil cTpoke Gyner
UHIKUMPOBATLCA: NOUCK Kajapa % I, Ha HMKHEN CTPOKe - HCHOJIHEHO, ¢

Habupas no nauuoii Meroauke HOMCp Kaapa BMECTO HAUQIA 1POrPAMMBI,
HaHAUTE HYXHbIA No,

4.4. Pexxum "PEJJAKTUPOBAHUE" D ;

Hammure@ 6yner WHAMUMPOBATHCH
Penaktop ‘ 30Ha ;

3apaiite Ne 30HbI, Haxas HP , §; I —@ , OyeT uHAMLMpPOBaTHLCH
Penaxrtop : 3oual

Habepute HOMep nporpammsi, Hanpumep, HP, % ; 2. Ha nociienneit crpoxe

BoicBeTHTCA %0 2; '

Haxmure -E_D> Eciiu nporpaMmel B NaMsTH HET, TO Ha NOC/AEAHEH CTpoke -
BbLICBETHTCA "HHGOPMaLMU HET", a €ClIU €CTb, TO HA HKPaHE BbICBETHTCS
Pepakrop 3oHa |

i Ak

Haxxumas .KHaBH[ﬂy@ » MOXKHO NOCJIEN0BATEILHO KAAp 3d KaApOM BbIBOAHTb
Ha HHAHUKaLHUIO nporpaMMy H ﬂpQH3BO}IHTb eé 0Tpa60TKy.

4.5. Pexxum "Py‘IHOI/I BBOX" @

Hammme@ Oyzer  HHAMLMPOBATHCS "PY‘{HOI/I BBO/". Habepure ¢ I10
uH(bOpMaLMIO Kaapa, KOTOpbIH HeoGXoANHMO oTpaboTaTh, Hanpumep,
CCO X+10_OOO Y+10000. fist 3TOro HaKMHUTE:

BP; C; HP;0; O;:.
BP; X HP;+; 10000 -9
BP; Y; HP;+; 10000;

Hns ob6paborku kazipa Hammnrem."
Ipu pabore B pexume "PYYHOM BBO/I" Bo3MOKHBI Te iKe PEXUMBL, HYTO U B
pexume "ABTOMATI/IL[ECKI/II/IT'.

4.6. Pexum "ABTOMATUYECKUI". <D
[lpenBapuTenbHO YCTAaHOBUTE  pELIUM E>, ANS 4Ero  HAKMHUTE

HP; %; 1

, Oyner uwnpuumposatbes "Haitv". Haxwmure, Ha sepxuei

_ ctpoke BoicBeTUTCS "TloMck Kagpa", a Ha HUKHEl - "McnosiHeHO".



[lepetinure B pemnma, DJI 4ero Ha}i’\'MM'I‘eB , g HC BrmoyvnTs

’.

CHUPOCUCTEMY HUWKUTHCM : , 34TEM  KHOINKY .Bll&l YLOM IKe, nysibte, ”

Cranok Oyaer sectd pabory no porpamMme B aBToMaTHHECKOM PEKHME.
B pemime aaomomuu NOAPEHKUMBI.

4.6.1. JInst yCKOpEHHO OTpabOTKH 1IPOrpaMMbl HaxaTh KilaBHILly
Ha Bropott crpoke nossurest uudopmauus: YCK.

— a—)
4.6.2. JLiis nokaapoBoit 0TpaboTKH MPOrpaMMbl HAXKaTh KILABKLLY _—_—>

Ha skpane unpuuupyercs: KJIP.
4.6.3. OcHoBHas NporpaMma /Kaapbl, OTMEUEHHbIE/ - POLYCK, HE 0TPadaTLIBatO rey

D,

4.6.4. DBnoxuMpoBKa JBUKEHHS! / - oTpaGoTKa Iporpammul Ge3 Bbidadn

....Ha skpane sbicserntest: OCH.

. Wy - |
uHpopMmauui Ha npusoj. llpy HaxaTny KhaBHIIK urauunpyercs: BJIP,

# MST

4.6.5. Brokuposka T€XHONOIHH

7 MST

CTAHOK TeXHOJNOoru4eckux komand. [lpu namxartun unauuupyetcs: BJIT.

-

, (7
4.6.6. OcTaHOBKa 10 KEJNAHHUIO ONEPATOPE === ~ OCTAHOBKa4 IPOrpaMMbl Ha

Kajipax, B KoTopble BBeieHa komanga MO 1. [pu, ua;;cii‘mkx YOH - KiIaBsHIuK
BoicBeunBaercs MO1.

4.6.7. [lnsi uuknuuecKkoi oTpaboTKH NporpaMmbl HAKaTh KiaBHilly
Ha skpade unanuupyercs: LIK/.

4.7. Pexum "CBPOC" AR

4 |
Haxarb knaBuuy , [IpY 3TOM Ha 3KpaHe OyJeT MHAULUPOBUTLCH

C6poc 3ona |
Haxartb xnasuiny [lo 4CroNHEHUIO HA NOCHEAHEH CTPOKe BLICBETHICH
UCITOJIHEHO. '

4.8, Tlepexon Kk pexumam, 3agasaembiv [1C,  0pousBoinTes  1IepeBOIOM
repeksoyaTest pexumos padotst Ha I1C U3 monoKeHus NpOrpumMMa B HOJOKEHHE,
COOTBETCTBYIOLIEE PEKUMAM PYHHOTO YIIPABJICHHS. _
INporpammuoe obecnieuenue ofecrieduBaet BollOJIHEHHe peanmos "Hanaaka®,
"Uexoanoe".

JUIt _ BbINOAHEHUA  TOAPEKUMA  HEOOXOAMMO  HaXaTrL  KiaBHiy

,- 0TpabOTKa NPOrpamMmbl O3 BLIAAYHA HA




5. [lopsi10K BbINOJHEHUS PadOThl

5.1. Osnakomnenue ¢ [1O (mynbrom onepampa) u I1C (nynprom C\dHKd) puc. l 2
Tabn. 1-2.
5.2. Hananka craHka 2 3
Hananka cranka Ha 06paboTKy AeTaly COCTOMT U3 CIIELlYIOLUX 3ICMEHTOB:
yCTaHOBKA PEXYLLEro HHCTPYMEHTa, .
yCTAHOBKA M 3aKpelnjieHue 3aroToBKH,
"npuBs3Ka" oced KOOPAUHAT AETalll K OCAM KOOPJIMHAT CTaHKa,
"npuBsi3Ka" UHCTPYMEHTA K CHCTEME OTCHETa
5.2.1. YCTaHOBKa U 3aKpellIeHHe 3ar0TOBKH.
3aroTosKa ycraHaBAMBaeTCH Ha CTOJI U KPEenuTed C MOMOILLBIO anXBd OB ¢ ynopos.
5.2.2. YcTaHOBKa U KpeleHWe Pexyero HHCTpYMeHTa.
Heoﬁxonummﬁ pexyLuii MHCTPYMEHT Al 06paboTKM AeTajiu, yCTaHaBiMBactcs B
OHpeAENEHHbIC MO3HLIMM HHCTPYMEHTAILHOIO Marasuia CorjiacHo yupasisioniei
HPOrPaMMbl clieaytolmm obpasom:
lkpucmu&mvulb 7K} uul‘omummcxol 0 pexpmu tiepeseetit i peatim «HAJIAJIK AR,

BKJIIOYMB: TymOiep BBEpX, NepeiiTd B pexum "ucxoaHoe". llepemeinenune
cToNa 110 TPEM KOOPAMHATAM B HCXOJHOE OCYLIECTBUTH 1004EPEIHBIM BKIIOYEHUEM

TyM6ﬂepOB‘x J ' Z*

BbIXOJ CTONAa B HCXOJHOE MONONKEHHE CHILHATM3UPYETCs 3aXHIaHUeM JaMIlO4KH
COOTBETCTBYIOWIMX KoopauHaT. Jlo/Ha [pOM30MTH OpUEHTAaUMa iMHAens C
HHCTpyMeHTOM. [lsH)KeHHe MarasuHa BOEPEM OCYLIECTBUTb, AOCTABHB cy«]mep B

BepxHee NOJIOKEHHE E] . Ha I1IC sxmouenuem tymbuiepa Buus .} paKaTh

udcrpyment. Ha  croiike  HITY '1‘yM6nepN CBKAIOMUTE BHM3,  OLYCTHB

MHCTPYMEHTA/IbHBIA ~ MarasvH, BKJIIOYMB TymOnep Bl)im‘\/ OCYLIECTBAAECM
MOBOPOT MarasWHa, OTBICKUBAs HYXHYIO HaM MO3UUMIO. YCTAaHOBUB MHCTPYMEHT B
HY)KHbl€ TMO3MLMH, NOABEM W OTBOJ MarasHHa oc.ymecmnﬂercs: B 0oOpaTHOM
nopsliKe,. NepeBoas TymOnepa B BepXHee NONOXKEHHE.

5.2.3. Ilpussi3Ka oCeil KOOpAUHAT JETallH K OCAM KOOPAMHAT CTaHKA.

B wnuHaenb Gppe3epHoro CTaHka 3aKpenuTe HHAWKATOpHbIA LeHTpoMCKarens puc.|
WIM ONTHYECKUH ULEHTPOUCKATeNb pHC. 2, B LEHTPajlbHOE OTBEPCTUE CTOJA
YCTaHOBMTE WITHIPb (LEHTP).
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l"lpousscnme Bblxo,u CTOJIa B UCXOJIHOE TOJIOKEHHE TTO nym\ry e e

BKJIIOUUB TymOnep © BHN3 NEpeiTH B pexum "Hanaaka",

LlenTp ycraHOBOUHOrO LITHIPS YCTAHABAWBAETCS TOMHO 1O OCLIO wihtest. Och
IUTMHARIIA TOYHO COBMANACT € UCHTPOM UITBLIPS TOMA, KOILA HOJOKCHIE CTPENKH
HHIMKATOPA NPH €rO BPALICHHH OCTAHCTCH HEHSMCHHLIM WM KOUIL KOHTPOSLITLIE
PHCKH OKYJSIDa COBIAJAGCT ¢ pUCKaMH Ha wruipe. Tocue cosmetenns neirpa
WTLIPA ¢ OCBIO WINHHACHS BBIBCAWTE Ha dKpat nooHepéuno ocu X u Y ndKaruem
KJaBHLL :

y
BP; X;<5> |
Eare ; - M oJanuple sandiiMte 8 pabouyro rerpain, Hanpumep, XOC
+310165,

BP; V3 e - u pannsie Y OC -147255.
KoopnuﬂaTy no ocu Z npumem  : Z OC - 92000

e o .
Ha ﬂ(" fiepeKkIioyarTeb NepesecTd B pt:zKl/IM [iporpamma :’ LHa 11O pakars

B 15 § 65 P .
KnaBuuy i , Ha 3KpaHe OyJUeT HHANUHPOBATLUS!

BBo 30Ha 6
¢ 10
Bson ripousBofuTe ClefyoLaM obpasom:
0;+: 3 I;0; I; 6; 5 *@
Li - L 4; 15 2; 5 5%
p; 25 9 2303 03 0:,8>






B peiume "PepakruposaHue” NPOCMOTPUTE  HPABHABHOCTL - BAIUCTO — BBOJ.
ups §; B 1>

Ecau npy BBOAE BbI JOMYCTHIIH owubKky, Hanpumep, I; -149255, 10 Bam 3Ty CTPOKY
HeoOX0AMMO BBECTH 3aHOBO:
5> wriss; 6> 3 { >
. L R . P Oyner HHAMIUPOBATHLCS

Bsoa. . 3ona-6

CIIO !
Haskmure xnasum HP; I, - 1;4; 75 2355 5 u npoBepbTe NpaBuiLHOCTL B PeKUME
“Penaktuposanue”. B namate YUITY BBOAATCS PACCTOSIHMA OT HY/si CTaHKa 10 och
LITIMHAETA.
5.2.4. "TlpuBsi3Ka" HHCTPYMEHTA K CUCTEME oTCc4ETA. ;
Jins "lNpussska" MHCTPYMEHTa K CHCTEME orcuéra HeOOXOJIMMO BBECTH BbUICTLI
peKyLIero MHCTPYMEHTA.
[lpousseauTe BBIXOA CTONA MO OCAM B HCXOAHOE NOJNOKEHHE O nyukry 5.2.2.
CorjacHO yNpapisiolied Nporpammbl MOABEAHTE aepsbil - uucrpyment T1

JaKpenuTe ero 8 MUHAEE. Buiuouns Tymouep . BHU3 HEPEHTH B PEiHHM

" - 0] Z -BP; Z ;Q
Hajlafka", HaXKaTHEM KlaBHILU BbiBEAUTE HA DKPAH OCb

Byuitouns  Tymbiiep ‘Z BBEPX MOABOAMM 3arOTOBKY MO PE3KOr0 Kacallusi €O
csepiom TI. ’
3navenne, Hanpumep: ZOC -183500 3anucbiBaeM B paGouyto Terpaib, Takoe ke
JeHCTBUE IPOM3BOAUM C MHCTpYMeHTOM - T2 /ppesa/ n 3nayenne, HanpHMmep: 20C
- 196890 3anuceiBaem B pabouyio TeTpaib. ;
Jlns onpeneneHds KOPPEKUMM Ha JUIMHY PEXYLWEro HHCTPYMEHTA [IPOHIBEAMTE
HeOOXOAUMbIe BHIYHCIIEHHS. “ LS
[No nporpamMme B oOpaboTke A€TajlM MPUMCHACTCA dpesa - Ha He€ HEOOXOAUMO
BBECTH KOPPEKLIMIO Ha pajuyc. '

T2-7412=6000 «
ITH JaHHbie BBEAEM B 30HY 4 - 30HY KOPPEKTOPOB.
Ha IO nepekoyaresb EPEBECTH B PEKUM [POrpamMma .

o H 5 40 >
Ha [10 HaxaTb KiIaBHLIW , X Ha .IKpaHe-

BBICBETHTCA f Bron 3ona 4
St 4 c 10

.-

HP:IO,:-9.1500€ -
,  12;+6000 '
13;-104890‘0-‘ B pexume "PenakTupoBanue” MPOCMOTPUTE

npaBuJILHOCTH Baulero Bsoja. Ecnu pomycTuiid owubKy, TO HYNKHYHO CTPOKY
peeauTe cHosa B pexxume "Beoa" ¢ I10 B 4 30Hy.
P
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JlaGopaTopnas padora Ne 8

Tema: ((HaCTpOﬁKa " HAJIaAKa 3y60110.116e>1m0r0 CTaHKa IJIdd HApE3aHudA

HUJIHHAPUYECKOro 3y04aToro KoJieca ¢ NpsaMbIM 3y00M».

1. HEJb PABOTBI:

1.1
1.2
1.3

O3HaKOMHTHCS C YCTPOMCTBOM CTaHKA.

O3HAaKOMUTHCS C IpUeMaMH pabOThI HA CTAHKE.

Hayunthbcsi mpakTHYeCKUM MpueMaM Halaaku: TpeOyeMoil dYacTOTHI
JIBIKEHUS J10J10siKa; KPYroBOM MoOJaud; TUTapbl oOKaTta U JICJICHHUS;
Bpe3aHue J0JI0SKa B 3aTOTOBKY.

2. OBOPYJIOBAHUE U UHCTPYMEHT:
2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.1.

3y00/10J10€)KHBIN CTAHOK.

KoMrurekT cMeHHBIX 3y04aThIX KOJIec.

Jlon0sk.

OnpaBka AJis1 3arOTOBKH.

3aroToBka ACTaJIH.

HaGop ciiecapHoro HHCTpyMeHTa.

MepuTenbHbIi  MHCTPYMEHT: HMHAMKATOP; IITaHTeHIUpKynab (0-150;
ITaHTeH3yOOMep; 3yOOMEepHBIN MUKPOMETP WM MHJIUKATOPHAs CKoOa.

3. HOPAAOK NPOBEJAEHUSA PABOTDI:

3.1
3.2
3.3

3.4.
3.5.
3.6.

O3HaKOMHTBCS C YCTPOMCTBOM CTaHKA.

O3HAKOMUTBCS C UEPTEHKOM JIETATHN MOIexalieid 00paboTKu.
[To maHHBIM BBITIOTHSIEMBIX PACYETOB Ha MPAKTUYECKOM 3aHITHH:
HACTPOUTH KOPOOKY CKOPOCTE;

HACTPOMUTH KOPOOKY KPYTOBBIX MOJaY;

HACTPOUTH LICTIb JACJICHUS U OOKATKU;

YCTaHOBUTH PAaCUETHYIO JJIMHY XOfa 10105Ka;

YCTaHOBUTH TTIyOUHY Bpe3aHus JOJ0sIKa M paJlalbHYIO0 M0Jauy;
YCTAHOBUTH JI0JIOSIK;

YCTaHOBUTH 3arOTOBKY.

Hape3sath 3y0uaToe koseco.

[TpousBectr HEOOXOUMBIE U3MEPEHHS.

CocTaBUTh OTYET O MPOJEIAHHON padoTe.



1. O3HAaKOMUTHECS C VCTPOMCTBOM CTAHKA.
Texunyeckas xapakTepuctuka ctanka Mmoaenu 5140:

HaubGonpmuii auameTtp 00pabaThiBa€MOTO Kojieca, MM 500
HauGonpuii pazpezaeMblii MOyJIb, MM 8
[Ipenenbl pacCTOSSHUSA MEXTY LIMUHJEIEM CTOJIA U IITOCCEIIEM, MM 75...225

O N OhwWwdhRE

3.2.1.

3.2.2.

2. OCHOBHBIE YaCTH CTAHKA

[Tanens ynpaBiieHus.

Hpoccenb aiis peryJIupoBKU CKOPOCTH Bpe3aHUsl.
Croiika.
Cymmopr.
Jon0sk.
3aroToBka.

Crom.
CranuHa.

Pucynox 1. 3y601010€xHbINM MogyaBTOMAT MOE 5140

Hacrpoiika ctanka Ha TpeOyemyro ajis pabOThl 4acTOTy ABOMHBIX XOJOB B
MUHYTY TPOU3BOJUTCA C TOMOIIBI KOPOOKM ckopocTeil. bioku xopoOku
CKOPOCTEH yCTaHABIMBAIOTCS B HYKHBIE IOJIOKEHHUSI IPU TOMOILU PYKOSTOK.

Hactpoiika crtanka Ha TpeOyemyl0 KpyroBylO MOJady HPOU3BOAMUTCA C
MOMOIIBI0O  KOPOOKM  KPYroBbIX  mojad. biaoku  KOpoOku  mojay
YCTaHaBJIMBAIOTCS B HYXKHBIE MOJIOKEHUS IPU MOMOIIM PYKOSTOK. Bpaienue
N0JI0SIKa HACTpaumBaeTCs M3 YCIOBHUSA, YTO 3a OJUH JIBOMHOM XOJA JOJIOSK
JIOJKEH TOBEPHYTHCS Ha OMpPEACNICHHYI0 4YacTh JUIMHBI AYTH JJTUTEIbHOU



OKPYKHOCTH J0yi0sika. J[JinHa STOM 4YacTH Jyrd Ha3bIBACTCS BEIUYMHOMN
KpyTrOBOM MOJIa4u.

3.2.3. Hactpoiika BpalleHHs] 3arOTOBKH OCYIIECTBISIETCS YCTAHOBKOW CMEKHBIX
3y04aThIX KoJiec a, b, ¢, d B rutapy eseHust 1 OOKaTKH 10 CXEMe:

Vil B Xi |
X A

D !
) 4 C

3.2.4. YCTaHOBKY pacueTHOM JUIMHBI Xojaa J0yi0sika L oCyIecTBIISIIOT ¢ MOMOIIBIO
BuHTa XV M0 CHenUaIbHOMN IIKajde Ha KPUBOIIMITHOM JAMCKe. JIJIMHA TOKHA
IPEBHINATh JIMHY Hape3aeMoro 3yb6a Ha 5...20 MM B 3aBHCHMOCTH OT
IIUPUHBI BEHIIA. OJTa YyCTAHOBKA JIOJDKHA OBITh OCOOCHHO TOYHOW TMIpuU
00paboTKe KOJIEC C 3aMICUUKOM WJIM OJIOUYHBIX KOJec, YTo Obl u30exkaTh yaapa
10JI0SIKa O TOPEIl 3arOTOBKH.

3.2.5. Hacrtpoiika cranka Ha TpeOyeMyr paguajibHyI I0jJa4y MPOU3BOIUTCI C
MOMOIIIBIO JIpoccens 2.

PannanbHOe Bpe3aHue MPOUCXOAUT O TEX IMOp, MOKA yHop HE HAXKMET Ha
MyTEBOM BBIKIIIOYATENIb KOHIIA BPE3aHUsI U HE MOCTYNHUT KOMaH/a Ha MEePEKII0YEHUE
JIBOMHBIX XOJIOB, MEPEKIIOYEHUE MOJIayd U BKIIOYEHUE cueTyuka. PaboTa crimcka
3aBUCUT OT TOTO, KaKOM BBIOpaH ITUKI padOThI — OJTHO-, ABYX-, UJIU TPEXTPOXOTHBIM.
[Ipu OJTHOTIPOXOTHOM IUKJIE CHETUYHMK CpadaThIBACT MOCIE MOJHOr0 000poTa JaeTaau
U JaeT KOMaHJy Ha OTKJIFOYeHHEe cTaHka. J[Jig paGoThl mpu 2-X WM 3-X MPOXOJTHOM
IIUKJIE HEOOXOIUMO YCTAaHOBUTD 2 MJIM COOTBETCTBEHHO 3 yIopa riiyOWHBI Bpe3aHus
Ha crOenuaibHOM OapabaHe yNpaBieHUs: IUKIOB OyJeT CTOJbKO, CKOJBKO
YCTaHOBJIEHO YIIOPOB.

3.2.6. YcranoBka J0J10sKa.

Jlon0sK MIOTHO HACa)KMBAETCS HA IIMUHJEIb CTaHKa PEXYIIMMHU KPOMKaMU
BHM3 M 3aTATUBACTCS Taikoi. [IpaBUILHOCTH YCTAHOBKH JIOJIOSIKA TIPOBEPSIOT
UHJIUKaTOpoM Ouenus. buenue gondsika He 10pkHO npeBbimath 0,01 — 0,02mm.
YcTaHOBKY J1071055Ka MOXHO OCYIICCTBIISATH 110 OJHOMY W3 BapHaHTOB,
yKa3aHHOMY Ha PHUCYHKE.

3.2.7. YCTaHOBKY M KpEIJICHUE 3arOTOBKHU OCYIIECTBUTH IO OJJHOMY M3 BapHUAHTOB,

yKa3aHHOMY Ha puUCYyHKe. [[paBUJIBHOCTh YCTAaHOBKU MPOBEPSAIOT UHAUKATOPOM
Ha paJualibHOEC OMEHHE W MapaJICIbHOCTh JIBUKEHUS J0JI0sSKAa OTHOCHUTEIBLHO



OCH ONpaBKH. bruenne onpasku HE NOJDKHO npeBbimath 0,01 MM Ha paccTosHUM
200 mm ot moBepxHoctu croyia u 0,008 MM y ero moBepxHoctu. Jlomyckaemoe
Oouenue HapyxHoro nuametrpa 3arotoBku 0,01...0,05 mm (B 3aBUCUMOCTH OT
MOAYJIS, AMaMETpa U He0OXO0IMMON TOUHOCTH Hape3aeMoro Kojeca).

3.2.8. BzaumHyr0 YCTaHOBKY JOJIOSIkKa W 3arOTOBKM OCYIIECTBUTh IO CXEMe
yKa3aHHOMW Ha MMHCYHKE.

3.3. BKI10YnTh CTaHOK U 00paboTaTh JeTab.

3.4. IlpousBecT KOHTPOJIb (€CITu HEOOX0IMMO) HApE3aHHOTO 3y0UaToro Kojieca.

3.5. CocTaBuTh OTYET O MPOJCIAHHON padoTe.

OT4er 1o npoaenaHHON paboTe AOHKEH CONEPKATh:

e OmucaHue CTaHKa,
e OnucaHrue HEKOTOPBIX MEXAHU3MOB,
e OCKHU3BI.

B otdere A0MKHO OBITH KpPAaTKO yKa3aHO BCE OTHOCSIIMECS K HEMOCPEICTBEHHOMU
HaJaJKe.



‘I\\

Pucynox 3. Cxembl yCTaHOBKH U KPEIUICHUSA JOTOSIKA: @ — HEMPAaBUIBHO (Maast
IUIOIIA b OTIOPHOTO Koumia 1); 6 ¥ B — mMpaBUIbHO; T — ¢ 3y04YaTOl OMOPHOH 1maiooi

2.

Puc. 4 Cxembl yCTAaHOBKU W KPEIJICHUS 3aTOTOBKHU TIpH 3y001010JIeHnN: a —
3y0uaToro kojieca; 0 — BeHIla; B — aKeTa KoJiec.
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JlabopaTtopnasi pa6ora Ne 9

Tema: «Hactpoiika u Hajgaaka 3y0odpe3epHOro craHka AJdsi Hape3aHHUs
HWJIHHAPUYECKOro 3y04aToro Kojeca ¢ BAHTOBBIM 3y00M»

1. HEJIb PABOTDI:

1.1.03HaKOMUTHCS C YCTPOMCTBOM M IIMKJIOM PaOOTHI CTaHKA.

1.2.03HaKOMUTHCS C IpUeMaMH pabOThI CTAHKA.

1.3.HayuuTbcsi TpakTUYECKUM TIpHeMaM HalaAKud: TpeOyemMoill YacTOTHI
BpallleHUs]  YEpBIYHOW  MOIYJIBHOM  (pe3bl; BEPTHKAIBHOM  MOJa4Yu
dpe3epHOTO CyNmopTa MO HAMPAaBISIONUM CTOMKHW; BpalleHHEe CTola C
3arOTOBKOM (Hamajka Iend JeJeHHS W OOKaTKH);, JIOMOJHUTEIHHOIO
BpallleHUs CTOJIa ¢ 3arOTOBKOM sl 00pa3oBaHMs BUHTOBOIO 3y0a (Hajajaka
e guddepenimana); dbpe3pl Ha TpeOyeMbIi Yroys IO OTHOIICHUIO K
3aroToBKe (pa3BoOpoT Pppe3epHOi TOJOBKH); TIIyOUHBI (pe3epOBaHMUS.

2. OBOPYJTOBAHUE U UHCTPYMEHT
2.1.3y60(pe3epHblii CTaHOK.
2.2 . KoMIIJIEKT CMEHHBIX 3yOUaThIX KOJIEC.
2.3.YepBsauHas MmoysbHas (pesa.
2.4.0mpaBka 1Jisl yCTAaHOBKHU 3arOTOBKY Ha CTaHKE.
2.5.3aroroBska nerajien.
2.6.Habop ciecapHOT0 HHCTPYMEHTA.
2.7.MarepuanbHbli WHCTPYMEHT: HWHIWUKATOP YacCOBOTO THWIIA CO IITaTHBOM;
mTaHreHIUPKYIb 0-125 MM; mranrepzyoomep, 3y0OOMEpHBI MUKPOMETP.

3. HOPAAOK NPOBEJAEHUSA PABOTbI

3.1.03HaKOMUTHCA C YCTPOHUCTBOM U ITUKIIOM pabOTHI CTAHKA.

3.2.0O3HaKOMUTHCS C YEPTEIKOM JISTaIH MO JIeKaIIe oopadboTke.

3.3.Ilo nfaHHBIM BBIMOJHEHHBIX pAcuyeTOB Ha MPAKTUYECKOM  3aHITUU
O3HAKOMMTHCS U BBITIOJIHUTD CIAEAYIOUINE TPUEMbl HAIAIKHU:
3.3.1. YcraHoBKa pyKOSITKOM 4acTOTHI BpalieHHUs (Ppe3bl;
3.3.2. YcraHOBKAa  BENWYMHBI ~ BEPTUKATBHOM  TOJAYM  PYKOSTKaMU

NePeKIIIOUEHUS T10/1aY;

3.3.3. Hamanka rutapsl oOkaTa v ICJICHHS;
3.3.4. Hananka rurapsl nuddepennmana;
3.3.5. YcraHoBKa HHCTPYMEHTA;
3.3.6. IToBOpOT cymmopTa Ha yroj Cupaiy U3/eNus;



3.3.7. YcTaHOBKA U3IENINS;

3.3.8. YcranoBka HampaBiIeHUs MOJA4uH;

3.3.9. YcranoBka HarpaBieHus: BpalieHus: Gppe3bl U U3AeIns;
3.3.10. YcraHoBKa MEXIEHTPOBOI'O PACCTOSIHUS;
3.3.11.Hananka o numOy paguaibHOTO Bpe3aHUs;
3.3.12.YcraHoBKa yIIOPOB OKOHYaHUs (ppe3epoBaHus;
3.3.13.Hapesats 3yO4aroe Koieco.

3.4.1Ipoun3BecTt HEOOXOUMBIE U3MEPECHHUSI.
3.5.CocTaBuUTh OTYET O MPOJICTaHHOU padoTe.

3.1. O3HaKOMJIEHUE C YCTPOMCTBOM M LIMKJIOM paboThl cTaHka Moa. S3A30.
TexHuueckue XapakTepUCTUKU CTaHKA!

Haubonbimuii quaMeTp ycTaHaBIMBAEMOT'O U3JCITHS, MM 320
HaunGonbimnas jyimHAa HApE3aeMbIX KOJIEC, MM:

npsIMO3YObIX 220

c yrioMm HakiioHa =30 150
HaunGonpmuii Moyb Hape3aeMbIX KOJEC, MM 6
Konyc otBepcrus ¢pezeproro mmnunaens Mopse 5
[Ipenensl yacTOT BpalieHUs MIMUHAEIS Gpe3bl, 00/MUH 50...400
[Ipenensr momay, MM/00:

BEPTUKAIHHOMN 0,63...7,0

paauaabHON 0,3...2,0
CkopocTh OBICTPOro MepeMenIeHus cana3zok CynmnopTa, MM/MUH 300

OCHOBHBIE YaCTH CTaHKA:

CT — cranuna, [IC — nepennss croiika, KII — kopoOka nepemau, I1Y — mynasT
ynpasienusi, KC — kopoOka ckopocteit, MTII — MmexaHu3M TaHreHIMaabHOM Mojauu,
3K — 3amutHbIl kK0XkyX, CII — cynnopr, 3C — 3aanss croitka, MIIC — Mexanusm
nonasona crtona, CJI — cronm, U3UW — munuaap 3axuma usgenus, CC — canma3ku
cymmopta, CIIC — cma3ka mepemneit croitku, P — mudbdepennman, 'K —
rugpokoMmyHukanus, 31 — anexrpoasurarens, D1 — snexrpocunooit mkad, MPB
— MEXaHU3M paauabHOro Bpesanus, MTC — MarHuTHbIN TpaHcopTep CTpyXKKH, P/l
— penykrop, bXX — 6ak s oxnaxkaaronen KUaKOCTH.

Opransl ynpaBJIeHUS:
1,2 — pyKOATKHM TEpEKIIOUeHUs mepenad; 3 — MaHelb YIpaBieHUs CTaHKOM; 4 —

CMEHHBIE IIKHUBBI; 5 — PYKOATKAa TMEPEKIOUYEHUS CKOpocTel; 6 — KBajapar
MEPEKIIIOYCHUS] BEPTUKAIBHOW W TaHTCHIMAJIbHOM MOJay; 7 — KBaapar
BEPTUKAIBHOTO TMEPEMEIICHUSI CAIa30K CYNnopTa; & — BHUHTHI 3aKPEIJICHUS

cynnopta; 9 — 1MM0 W HOHMYC YCTAHOBKH yrIJia MoBopoTa cynmnopta; 10 — BUHTHI



3aKpeIUICHUs] KOHTPHOAJEPKKHU; 11 — pyKkosiTka mpeaBapUTENbHOIO HaTsAra B Iape
BUHT-TaliKka HaJIaJKA MEKIICHTPOBOTO paccTosausl; 12 — rutapa nuddepennuana; 13
— KBaJpaT HAJAJKU MEKILEHTPOBOTO paccTOsAHUs; 14 — KBaJpat MoBOpOTa CynmopTa;
15 — ykazaTenb YpOBHSI OXJAXACHHS XKUIKOCTH; 16 — MpPOMEXYTOUHBIA Naell
rutapbl quddepennnana; 17 — rutapa obkata u aenenus; 18 — ykazarenb ypoBHS
MacJja rujponpuBoja; 19 — kBaapat 3aTsxkku onpaBku Gpessr; 20 — KBagpaT 0CEBOTO
nepemernieHns ¢pesbl; 21 — BUHT QuUKcalMd MOAMOTOPHOM IUINTHI; 22 — KBajapar
BHUHTA HATSOKCHUS PEMHEH; 23 — BUHT YCTaHOBKH Pa30BOT0 NepeMerienust Gppessl; 24
— JIpOCCellb, PETYNHMPYIOIMN CKOPOCTh PaAualbHOTO Bpe3aHus; 25 — pyKosTKa
HaJaJKu BEJIMYUHbBI PAIUAIbHOTO BPE3aHMUS.

[TomyaBTOMaTHYECKU LUK PaOOTHI CTAaHKA

[TonyaBTOMaT B MOJIyaBTOMAaTHYECKOM LIMKJIE C TOMYTHOM WM BCTPEYHOU
BEPTUKAJIBHBIMU TI0JIadyaMu, 0€3 paJualbHOTO BpE3aHHUs WM C PaJAUaIbHBIM
BpE3aHUEM IPU HAIMYMU MEXaHU3Ma PaJIualibHOrO BPE3aHMUsI.

Boibop mmkmna paboThl 1M/a OCYLIECTBISETCS MAKETHBIM TMEPEKII0YCHUEM
pacmoyIOKEHHbIM Ha IMYJbTE YIpaBieHUs, W KBagparoM 6 (puc. , a),
PACIIOIOKEHHBIM Ha IEPEAHEN CTEHKE.

[1/a uMeeT ceMb MOTyaBTOMAaTUYECKUX ITUKIIOB:

PaGoTa 0e3 paguanbHOTo Bpe3aHus U MOMYTHOM Mo1ayuei.
PaGota 0e3 paguanbHOro Bpe3aHus U BCTPEYHOU MOAaueH.
PaGoTa ¢ pagnasibHBIM BpE3aHUEM H MOy THOU MOJaueH.
PaGoTa ¢ paguasibHBIM BpE3aHUEM M BCTPEUHOU MOJaUCH.

ok wbhE

OOpaboTKa 4YepBAYHBIX KOJIEC METOJIOM paAUaJbHONW MOJAYM MPH HAJIU4YHH
MeXaHHU3Ma paAralbHON MoAauu.
6. OOpaboTka YEpBSYHBIX KOJEC METOJOM TAaHTCHIMAJIbHOW IMOJaYdl ClieBa
HaTpaBo.
7. OOpaboTka YEpBSYHBIX KOJEC METOJOM TAaHI€HLMAJbHOW IMOJayu CIpaBa
HaJIEBO.
[lepen myckoMm m/aBTOMara Ha MOJYyaBTOMAaTHYECKOM pEXUME JOJDKHA OBITH
BKJIIOUEHA THAPOCHCTEMA I1/aBTOMAaTa, OCYLIECTBIICH MOBOJ BEPXHETrO IIEHTpa U
3a)KUMa U3AEITusl.
3.3.1. YcTaHoBKa 4acTOTHI BpallEHUS.
YcTaHOBKa 4acTOTHI BpalieHus (Gpe3bl MPOU3BOAUTCS PYKOATKOW S5 Ha MaHEeH
cranka. Ecimm kopoOka ckopocteld He obOecrnedunBaeT HEOOXOJUMON YaCTOTHI
BpallleHuUs1, HY’)KHO CMEHUTh ILIKUBBI, UMEIOIINECS B HAOOpE CTaHKa.
3.3.2. YcTaHOBKa BEPTUKAILHOW MOJAYH.
YcTaHOBKa BEJIMYMHBI BBHIOPAHHOW TOJA4YM MPOU3BOAUTCS PYyKOsATKamMu 1 U 2 1o
TabNIuIe Ha TepEeTHEN CTEHKE CTONKH.



3.3.3. Hanaaka rutapsl neneHust U oOKara.
['urapa oOkata u aeneHus 17 pacnojiokeHa MOJ KpPBILIKOM Ha JIeBOM OOKOBOM
IIOBEPXHOCTH IIEPEIHEN CTOMKMU.

B rurape oOkata u AeneHUs JIEBbI Bajl SBJSIETCS BEAYIIWM, MPaBbId —
BeIOMBIM. [IOBOPOTHBIM NPUKIOH 3aKperuisiercs TpeMs BUHTaMH. C  ILENbro
YOPOLIEHUSI HaJaJKW TUTapbl oOKaTa M JEJIEHUs U peBepca BpallleHUs cTojia B

ruTape npeaycMoTpeHa CMEHHas Iapa 3y0daThix Kojec €, f. B 0ObrunOIT HamamKe
9TH 3y0dYaThie Kojieca MUMEIOT 1Mo 48 3yObeB M YCTAaHABIMBAIOTCA Ha Iajiell du
BEJOMBIH Bai €.

B cnydae wu3sMeHeHus HampaBlieHHMsI BpallleHHUsI CTojia 3y0yaThle KoJjeca

ycTaHapuBaroTcs Ha nansisl d u T,
JUist pacmMpeHusi auana3oHa HaJNAQJKA 3TH 3yOuaTble Kojeca MOTYyT OBITh
3aMEHEHbI JPYTUMU, YIOOHBIMU AJI HAJAJKU.

3y0uaThle Kojeca a, b,c,d YCTAaHOBUTH COTJIACHO CXEMbI M TaOIUIIBI 1.

Pucynox 1.

3.3.4. Hananka rutapsl nuddepennuarna.

['urapa nuddepennuana pacnoyioxkeHa B HUILE MepeIHEd CTOUKHU C JIEBOH CTOPOHBI
MOJ KpbIlle Haj Tutapoil obkarta u naeneHus. [IpaBelii Ball TUTaphl SIBISETCS
BEIyIIUM BaJIOM THTaphl nuddepeHiuana.

[ToBOPOTHBIN MPUKIIOH HECET HA ce0e TPOMEKYTOUHBIN TMaJiell U 3aKUMACTCS
BuHTamMu. [lpu HeoOXoamMocTH Mexay 3yOuaThIMH KOJECaMU MPOMENKYTOYHOTO
najgblla ¥ BEIOMBIM BajoM TUTaphl nuddepeHirana Ha JTOMOJHUTEIFHOM MajbIle
yCTaHaBIMBAETCs Mapa3uTHoOe 3yOuaroe koseco. Ilanmer 3akuMaeTcsi BUHTOM uepe3
OBICTPOCMEHHYIO 1Ial0y.

3yOuaTeie Koneca S, I, €, k YCTAHOBUTH COTJIACHO CXEMBbI M TaOJIHUIIBI 1




Pucynox 2.
3.3.5. YcraHoBKa HHCTPYMEHTA.

Bo u3b6exxanue norpenHocTel B 3yObsiX Hape3aeMbIX 3arOTOBOK HEOOXOAMMO TOYHO
LHEHTPUPOBATh (Ppe3y Mpu ee ycTaHoBKe. JlJi 3TOro HaJ0 CTPOro CIEIUTh 3a TeM,
9TOOBI HEe OBLIO 3a00WH W M3JIMIIHEH CMa3Ky Ha Topuax ¢Gpe3bl H MPOMEKYTOUHBIX
KoJblaXx. B MpoTHMBHOM ciydae NpW 3aTATMBAaHUU Tallku (pe3epHas onpaBKa
n3rubaercs u OyAeT UMETh MECTO paauanbHoe oueHue ¢pesbl. Dpesa 1 codupaetcs
c ompaBkoil 2. Ilpu momomm mommona 3 HaAO CUIBHO BTSHYTh OIPaBKy 2 B
KOHUYECKOE OTBEPCTHE IIMUHJENSA. 3aTeéM HEMHOTO MOBEPHYThH IIOMIIOJ, YTOOBI OH
HE HAXOAWJICA TOJ HampsbkeHHeM 3aTskkd. CHOBa 3aTSHYThH IIOMIION YMEPEHHBIM
YCWIMEM JJisl yAEpXKaHus OonpaBKH. Eciau IIOMIION OCTaBUTHh MOJ HaNpPsHKEHUEM
3aTSHKKA, TO TpU paboTe CyNmoOpT HarpeBaercs, pacIIUpSeTCs KOHUYECKOEe
OTBEpPCTHE WINUHAEIS U ONPaBKa BTSArUBaeTcs aanpuie. [locne oxnaxaeHus B 3TOM
cllyyae CHATb OIpaBKy TpyAHo. [lomyckaemoe OueHue (pesbl: MpU UYEPHOBOM
dpeszepoBanuu  70...100 mxM, npu uuctoBoMm dpesepoBanuu 10...60 mxm (B
3aBUCUMOCTH OT CTEIIEHU TOYHOCTH Hape3aeMoro KoJieca).

Pucynox 3.

3.3.6. YcTaHOBKa CyNmopTa Ha yroJdl CIIAPaIu U3IeIus.



[To oTHOHIEHUIO K M3/ENUIO Ppe3a ycTaHaBiIuBaeTcs noj yrioMm. HauanbHas, rpyOas
yCTaHOBKa (h)pe3bl Ha yroj MpoU3BOAUTCS MO JUMOy cymnmnopra. OKkoHYaTeNbHAs ke,
TOYHAsl YCTaHOBKAa — IO HOHMYcCy. JlJI1 YCTaHOBKM yrja HaKJIOHa CyNmopra
HEO0O0XO0IMMO OCBOOOUTH BUHTHI 8 (CM. puc. 1), HaXKKMMaroIUe CYNmnopT K cajiazkam
CyHIopTa, U C MOMOILBIO KBaApara 14 MOBEpHYTh CYNIIOPT, OTCUYUTHIBAS TPaAyChl U
MUHYTHI 110 JIUMOY U HOHUYCY, @ 3aT€M OIIATh 3aKPEMUThH C TOMOIILI0 BUHTOB.

3.3.7. YcTaHOBKa U3€Us.
3aroToBKa B 3aBUCUMOCTH OT €€ ()OpMBI U pa3MEPOB YCTAHABIMBACTCS B IICHTPAX, B
LaHre, 1100 Ha ONpaBe B YCTAHOBOYHOM MPUCIIOCOOJIEHUHU, KOTOPOE LIEHTPUPYETCS
0 MOCaJOYHOMY OTBEPCTHIO B IITMTUHJENE CTOJA.

[Ipy Hanmuuuu TUAPOUMIMHAPA, YCTAHABIMBAEMOIO HA HIKHEM TOpLE
WINUHIEAS CTOJIA, TAra KOTOPOTO MPOXOAUT YEpe3 LEHTPAJIbHOE OTBEPCTUE B
HIMUH/Iee, BO3MOXKEH 3aKUM 00pabaThIBa€MOM JIETaIH C TOMOIIbIO THIPOTIPUBO/IA.

CrnenyeT NOMHUTb, YTO TOYHOCTh OOpPaOOTKM Ha CTaHKE BO MHOI'OM 3aBUCHT
OT TOYHOCTM YCTAHOBKHM 3arOoTOBKH. PEKOMEHIyeTCsl yCTaHaBIIMBAaTh 3arOTOBKY C
ouenueM, He npessimaromiem 0,01...0,05 MM o Topily U HAPYKHOMY JTUAMETDY.

3.3.8. YcraHoBKa HanpaBJIeHUs OJa4H.

B 3aBucHMOCTH OT HampaBieHus paboydei mojauu cajla3ky Cynnopra ¢ CynnopToM U
MHCTPYMEHTOM TIE€PEMEIIA0TCSl BBEPX WM BHU3 CO CKOPOCThIO paboueil mojadu Ha
nukie. Mi3menenune HampapiieHus pabouei mojiayu MpOU3BOAUTCS MEPEKIItoUaTeIeM
Ha myneTe. [Ipu sTom mepexmouarenu «lIpaBas ¢pesan, «JleBas ¢pe3a» MTOIKHBI
HaXOJUTHCSA B COOTBETCTBYIOLIEM TOJOKEHHH.

3.3.9. YcraHoBKa HarpaBieHuUs BpalieHUs: Gpe3bl U U3IENIHs.

Ota onepanus OCyUIECTBISETCS MEPEKIToYaTeNeM Ha MyJIbTe€ YIPaBJICHHUS CTaHKA B
3aBUCUMOCTH OT HaIlpaBJ€HHUs HUTOK YCTAHOBJIEHHOM (pe3bl U 3yObeB Hape3aeMoi
3aroToBku. HapesaHue KocO3yObIX 3yOdaThIX KOJEC PEKOMEHIYEeTCS C MpaBoi
CIUPATIBIO TIPaBBIMU (hpE3aMH, C JICBOU CIUPATIBIO — JIEBBIMH (pe3aMu (CM. TaOIUILy
1).

3.3.10. YcTraHOBKa MEXIIEHTPOBOTO PACCTOSTHUS.

Hananxa MEXIEHTPOBOIO pPacCTOSIHUS OCYUIECTBIISIETCS B TaKou
MIOCJIEA0BATENBHOCTH:

- YCTaHOBUTb B HUCXOJHOE TIOJIO)KEHHE MEXAHM3Mbl PAJIMAIBLHOTO BpE3aHMS: IS
ATOro, Bpamas KBajapaT 13, HaJ0 COBMECTUTb HYJIEBYIO PUCKY JHMOa C PUCKOMN
yKa3aTes;

- BKJIIOYUTH T1/a ¥ TUJIPOTIPUBOJI;

- KHONKOW Ha MyJbTE€ YCTAHOBUTH Cajla3Kh CYMNIOpPTa TakK, 4TOObI OCh MOBOPOTA
CYNIopTa HaXOAWJIACh Ha BHICOTE MPUMEPHO MOCEPEANHE 3aTOTOBKH;

- 3@KaTh 3arOTOBKY MEPEKIII0YATEIEM Ha MyJIbTE;



- KHOTIKOM Ha MyJIbTEe BKIIOUNTH BpaAIleHUE MHCTPYMECHTA;

- KHOMKOW Ha MyJNbTE MOABECTH CTOJ, MPH ITOM HEOOXOIUMO CIEAUTH, YTOOBI
MIPHUCTIOCOOJICHNE HE YIIUPAJIOCh B CYIITIOPT;

- TOBOPOTOM pyKOSATKM 11 0OCBOOOAWTH BHHT HaJagKd Ha MEXKIEHTPOBOE
paccTOosHHUE;

- Bpaias kBaapar 13, moaBecTH CTOJ 10 KacaHus Qppe30oil 3aroTOBKH;

- OTBECTH CTOJI U YCTAHOBUTH BpaIieHue (ppessl;

- yCTaHOBUTH JIUMO KBagpara 13 B HyJeBOE MOJIOKEHHUE W BpaliaTh PYKOSTKY,
OCYIIECTBIISII TOJBOJ KapeTKHM Ha PAcCTOSHUE, PaBHOE BBICOTE 3yOa 3aroTOBKH,
OTCYET MepeMeIIeHHUsI BECTH 10 JTUMOY;

- 3aQUKCHpPOBAaTh BHHT HANaJKd Ha MEXIEHTPOBOE pPACCTOSHUE TIOBOPOTOM
pykosiTku 11.

byabTe  BHUMATENbHBI MPU  HAIAJKE  MEXKIIEHTPOBOTO  PAaCCTOSHUA.
KonTponupyiite HCXOJHOE TMOJIOKEHUE MEXaHWU3Ma paJualbHOTO BpPE3aHUs 10
KOHTPOJILHOM JlamMre Ha MyJdbTe yhpaBieHus. Eciam mamma TOpUT, HENIb3s
MIPOU3BOJIUTH HATAJAKY MEKIICHTPOBOTO PACCTOSHUSI.

3.3.11. YcranoBka no n1umM0y paguaibHOIO BpE3aHHUsl.

[lpy HanmMuuu MeXaHW3Ma pPaTUATBHOTO BpPE3aHHS MPOU3BOIUTCS BpAICHHS
kBajapara 13. BenuuuHy BpesaHus ompenemsitotr mno numMOy. llena neneHus mikaibi
anm6Oa 0,002 Mm.

3.3.12. YcraHoBKa ynmopoB OKOHUYaHUs (hpe3epoBaHU.

YcTaHoBka ymopoB UIMHBI (Ppe3epoBaHMsI OCYHIECTBISIETCS Tpu  pabote 0e3
MEXaHH3Ma PaJNaIbHOTO BPE3aHNUS .

Nmeercs nBa ynmopa. OauH ymop HHKHETO MOJIOKEHHUS calla3oK CYIIOpTa,
BTOPOI — BEPXHETO TIOJIOKEHUSI.

OHM pas3MemaroTcs Ha cajla3kax Cynmopra W yCTaHABJIMBAIOTCS B
3aBUCUMOCTH OT IHMKJIa 00pabOTKH 3yOuaToro Kojeca W HalpaBieHus nojauu. B
KOHEYHBIX TOJOKCHUSX YIOPHl HAE3KAIOT HAa KOHEUYHBIC BBIKIIOYATEN, KOTOPHIE
BBIKITIOUAIOT COOTBETCTBYIONTUE BUKCHUSI.

3.3.13. Hapesats 3y0uaToe Koyeco.

3.4. IlpousBecTy HEOOXOIMMBIE U3MEPEHUSI.

3.5. CocTaBuTh OTYET O MPOJICTAHHON padoTe.

OTder 0 JaHHOU PabOTE JOKECH COAEPIKATD:

- ONMCaHUe CTaHKa,
- OIMMCaHNE HEKOTOPHIX MEXaHU3MOB,
OCKU3BL.

B oruere momxHO OBITH KpaTKo YKa3aHO BCE OTHOCSIIEeCs K
HEIMOCPEACTBEHHON HAJIAJIKE.
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MuHHUCTEPCTBO 06pa3zoBanus U HAyKU PO

®reQy BMo
«BpPAHCKUMN rocygapcTBeHHbIM TEXHUYECKMIN YHUBEPCUTET»

NMonutexHunveckni ronnegx
«YTBEpKAOAO»
3am. gupektopa no YMP
T.U.HaymeHKoOBa
2014r

CraHkum c 4Ny
NabopaTtopHaa pabota Ne10
«O3HaKoM/IeHMe C YCTPOMUCTBOM U pabOTON OCHOBHbIX Y3/10B TOKApPHO-
BUHTOPE3HOro CTaHKa, HaslaAKa Ha 06paboTKy 3aaHHOM AeTann».
NHCTpYKLUMA No BbiNnoNHEHUIO NabopaTopHoM paboTbl no cneunanbHocTn 15.02.08
MpoaonxkntenbHocTb paboTbl 4 yaca

Coctasun npenopgasatenb CrenaHos H0.®
PaccmoTpeHo 1 0g06peHO Ha 3acesaHnm
LMKNOBOM KOMUCCUM
«TexHONornmA MaLMHOCTPOEHMAN
MpoTokon Ne oT 2014r.
Mpeacenatenb LMKAOBOM KOMUCCUM
N.A.Tapycosa

2014r



JABOPATOPHAA PALOTA _Jk T
- V " Oznaxowienme ¢ ycwponc'rnou 1 DadoTolt OCEORHUX y3JNOB TOKADPHO-
\ BUHTOPE3HOI'0 cmmca/ﬁag 00padoTKy sgnaiHOil Terann".
o IEIH PAFCTH:  IlpakTugeckoe O3HakomleHge ¢ MeTONMKOHR Haaam—
- K4 TOK4DHO-BHHTOPE3HOI'O cTaHka ¢ UIY Tuna I6K:003 m ero padorolf -
3. DeEMMAX DYYHOI'O ¥ aBTOMATHYECKOI'0 yHpaileHns.
I, UCXOUHHE JTAHHHE:
' Odopy,uoaazme OCEacTKa, OPMHATIERHOCTR, NOKyuelTanud.
2.1. CraEox Tmna I6K2033 ¢ YMIIY2P2Q
2.2. Pexymre mHcTpyMeHTH/ Desmu / coriacHo PTI.
2. 3 Hp'acnocodnemae IJig 3aKpelUleANs 3arovosks / TLeXKyJIauKoBHit
naTpoH ¢ MeXaHWYeCKUM 3gxumoM /.
2.4. UaMepuTeNbHENe MHCTPYMEHTH: WMTAHTeHNEDKYIE,CTOWKa ¢ BHIRKATO-
© * pou, muxpomerp / coriaceEo PTK /
2.5. TexHonornveckas NOKyMeHTalimg o paspadoTre yrpapigome# nporpam
MY: weprex IeTaid, pacqemo— TCXHOJNOIUYCCKAS KapTa, DyKONUCH
" ODOr'DaMuH .
2.6. 3aroTosxa JeTaan / 2-3 mTyEH /
2.7. PyxoBoJCcTBO N0 pKCIIyaTamu# CTAHKOMW.
0 m Y
T 2.?_.”1150 "JYKL U 00 TeXHWKe Ge30macHOCTH.
-1 <111, OEIE CETJEHAS O CTARKE %6K2003.
' n/ 3.1 HasHauemme cramka. : » &
ol Cragox Toxapsani ¢ ULV Momenm I6K2053 1ng ref1DoBuY M He-
% CHOXHUX NaTPOHHHX DACOT DpelHaSHAYeHH LA TCHeDHOH 06pacdoTkm |
f""‘ B 3aMuEyTOM NOJyaBTOMATHUYECKOM LEKIe JeTalel Tana Tel Bpa-— f
i % I'eHEA CO CTYUEHUYaTHM ¥ KDUBOJUMHEIHNM IDCoOAre:n,Blogasg Hape— |
L 3aHue KDeNeXHyyX Desss. "
L] Cragox IGK2003 ocHamen YUY Tena 2P22 ¢ pBOYC. IpDOrDaMvy |
;—""'l ¢ Xlapmavybuy, MaTHATHOY KacceTH WIM IDI IOTCLUYEHTYW BHEM- ‘
P Hero ovwocueTHEAWIEr'O YCTPO#CTBA ¢ Hmerdoierti. Ha YUy 2P22
‘ ; aporradus nBUsyarugapyeTcs Ha OyKBeHHO-TL(DOBOC. 9XDaxe GJOKa
@ 1 ofparienusr cuMBONBHOH mEFopMAaILn.
:—T'— Craiox nprueHsgeTcad B WHIBBANYANBHOM , nionxoceDsliHOM ¥ cepuii-
P HOM UDOMSBUOJCTBG € MEJUMME HOBYTODMOWMMY NADILsid Actaloil,
f 5[ : fLrace wowicety craska 1.
—_—
, :
| T p—sqg S
i —— - i o
: s T P 8 Ascopatcpran  Pacoma W {1 -
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; 2.2. Toxpugecxass ¥apaKTepPUCTHKA CTaHKA.

&/ HunGerpunit KuaueTD ycTaHaBAMBACUOIrO 13Ielis Rl cTAHRMHON —
500 Lnt.

6/ Handoxrmnr xnameTp o6padaTHBEeMOr0 M3XelAT Hall cyunopmou -

x/ llenTn ruxom3-¢ KOHycoM Mopse mo I'0CT I3214-70 - §

e/ dacwora spamedng mmuHNels / Geccryliervavce I rysapopaue/ -
- 22,4 = 2240 muH. T

¥/ Tpere)y YacTOTH BpalleHRs MOMANENT, ycmaaynﬁﬂaaemue BDYUHyD:

I. Irarasod - 29.4 - B85 giE™
11. InanasoH - 63 -900 unE
III I1anasol e e I60 - 2240 ok
Ngy lpeross  ODOTDAMMADYEMHX noxaw:

‘ I DOTONHHEHX ~ - 0,0T - 40 wmu/o6.

| nonepevdux - = 0,005 =20 u/co

% 7/ Cxozocwb GHCTDHX XOIOB,He MeHee

% NDONOJBHHX = 7500 wm/mun

T [Or & DeVEYY g — 5000 w3/tmit
Pl %/ IMcxDeydocTs DepeMeneHMi:

HDOILO.TLBM 0 ocm O OI s

© pomepeuryy no oc® X - 0,005 wu
m/ Iperesir maros Hapesaewux pessd — 0,0I - 40,$5 ua
w/ XonugecTso no3zmuit aBTOMAaTEYeCKOil NORODOTECL TOJOBKA - 6
N g/ .Macca cragxa,He Oolee. - 3800 xr.

*/,3.3. OcHOBHNe y3IH CTaHKA.

AR 3.3.1, lexammau rnapHoro Xemzerns.Ha craixe ycratopleHa

i "MEHIeNbEas 0adka,BMentas TP JEanas3oHa cxopocieil pDalleHud.
llnuEness cTaEKa CMOHTHDOBAH B KOHEYECKHX JBYY X OLHODOIHOM
DONURrEYRaY.. [OMIUIHAIA DelyABDYOTCA Ha 3aBole-Z3T'0TOBHTE]S
cTaHKa ¥ He TDeCywT DelyILHDOBKEA B IpOHecce JKCLiyaraliid.
- Cua3zRa IMUETensHOl 6aCxH, OCymEcTBIAgSTCS OT crainy CMa3Kd,
i CHOHTHDOBZHEOY Ha OCHOBAaHEE CTaHK2. g oCecneveHES BO3MOM-
' 00T De3b00Eape3adsg Ha IMEHTenbHol 6alke ycraHaplMpaeTcd
ZaT9iK De3bO0HADes3aHud.

1 , _
[ .n/ Haﬂcond 1asg xxmﬂa JCTAaHABIRBAGMOIO MIeJltss - T000 M.
§ r/ Haudounuag Jumia o6padoTKHA - S05 mu.

|
|
I S AU — Aur
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= G=ioha . o ¥ g Mg B s SnEpase she B ST GRAG
PICTS Y . .

B KagyecTBG [prBoka IJABHOIO MOBUXEHWST UCHONB3yeTCH TJacTOTHO-
DRryIuDyelull 8CHHXDOHANA 9IeKTDOIBUraTelh ¢ AWANa3CE0M Dery—
IRDPOBAHUS C NOCTOAHHOU MomHocThER IS00-4500 MuH L wrp
IC00 - 3500 mmH -1 npd IOBUraTeldX NOCTOSHHOI'O TOKZ IPOBSBOMN-
"-3.3.2.’ OcEOBaHWG CTaHKA.
OcHoBaHMe cTaHKg NpelcTarisgeT codoff RecTKyw OTIWBYY, Ha KOTODPQH
yCTaHaBIMBAETCA CTAHUHA, BJAeKTDOIBUTATeNs TIABHOIC JWEeHUT ,
| CTaHMUY CMA3XY? HAUPaBIJOMAX KAPOFKHW B MNuHENexsHod d=dxm,
Hacoc nojaud COX. CpelHsas 9acTh OCHOBAHWA CIYxRE cSODENKOM IIA
crpyxkd ¥ COX, orTcexk ¢ HumHelf npaBoif yacTH OCHOBaERS— De3ep-
ByapoM s COX.
+3,3.3,) CraHuHa craHKa.
CramuHg cTaHKa umeeT xKopoduaTyw fopMy ¢ DonepeqHuMz Dalpamu
II-o6pasHoro npofnig, 3akajleHHue IDMPoBaHHUe Hanpaplgeuiue. Ha
CTaHUHE yCTaHapJMBawTCS UNRHIeJbHAg 6afka, OPHBOJ, NDPOLOUB-
HOP ymmYW - Houawy, 3aiHag Gadka. JUisr Ga3supOBaHUS EzDeTKH Ha
CTaHUHE IepelHssa Hanpaslmiomas AMeer fopMy HepapHoOCEOH npus-—
MH, SaIHaAd Hanopapigollag- njockas. 3alHga daldka CasupyeTcd Ha
CTaHMHe No Manoil 3aiHei npuaMaTHYecKOoif HanpaBigmleil @ IO IIOC-—
KOCTH® - IO HeDelHell Hanpapigplel.
-3.3.4. IIpuBon DDONONLHOIO NepeMemeHns .
b BriwyaeT NapUKOBYD Hepelady BHHT-Iaiika KadeHuz, OHOQE BHAHTA,
npononbﬂun 3JIeKTDONBHRIaTedb HOCTOSHHOI'0 TOKA C penyxnopou,
‘Tak ®e JNaTuuK o6paTHOY cBA3MU.
npnnon IONePewHOro IlepemelleHns. BRIDYACT aHAJIOTHINCHS Y3IH.

1¥. Hopgnox BunosHeHus padOTH.

-4,I. OsHakowleHUe ¢ NaHeJaMM yIDaBleHRs cTaHkon / pme.fJ, radn
| ¥ nyasToM ynpapieHms YUY / puc. 4 Tad.¥/
ol 4.2, Hananxa craHka. ‘
: Hanamka craHka Ha odpaéowxy 3anaﬂﬂon ReTalll COCTORT B3 cle-
| | IyDOEX 3IeMeHTOB: :
| ycTaHOBKA ¥ 3aKpellledne 3aT'0TOBKHW, yCTAaHOBKZ HeOSXONEMOTO pe-
§ Eylero MHCTDYyMeHTa, IDHBA3KA ¥CTpoficTBa K DapaueTpau CT2HKA,
1 ODEBA3KA CHCTEMH 0TCYeTa K CTAHKy, ODUBABKA RIZNEXUX EECTDy-
H
|
1
|
|

MEHTa K cHucTeMe oTcueTa, IOPHBA3KA CHCTEMH OTcyeTa K [METall.

| AsEOPATOPHAS  PAsDMa W frae e
wan [avin {po |(loppon BAT S




B SRR
4.2:I, YcTaHoBka ¥ sakpellsleHne 3aroTOBKH.
3aroToOBKA KDEINTCA B DaTPOHe, yCTAaHOBIEHHOM Ha NNRHNele CTaH-
KH. ‘
;4 2.2. YcTaHOBKA ¥ KpelUleHAe MHCTDYMeHTA.
JPesn;u HeO6XOMuUMHEe IS odpadomn 3anoToBKH corzacHo PTK yera-
T HapIEBapTCA B ONDOIENSHHNS nosnman ‘aBTOMATRYECKO! DEBOLLBED-
~ Ho}t  FOJIOBKH.
~+ 4.2.3. llpuBs3ka yeTpolicTBa K NapameTpaM CTaHKA.
I1g BBOXA llapaMerDOB CTaHKa B Havale DaCOTH HARMATe KJABAIM
.‘9 c % 00 P
¢ \ucleHHOe 3HAucHMe NeDBOTO NapameTpa cTaHka. HadpaHHu# nmapa-
MeTD ¥ ero HoMe) BHCBeUMBAeTCA Ha mMecTOH cTpoke skpaHa BOCU.
HagmuTe KIapnimy .49 -, hapameTp cTHpaeTcs C 3KpaHa,
a Ha 2KpaHe BUCBeYUBaeTcs HOMeD clelybmero HmapaMeTpa.
BpemuTe P ¥ wuclenHoe 3HaueHEe CIEIyDIEro napaueTpa['radn 5).

. 4.2.4. IIpuBA3Ka cucTeMH OTcyeTa K CTaHKY.
[IpRBA3KA CHCTEMH OTCYeTa K CTaHKY nponano.rm'rca no c.nemmeﬁ
METOIUKe: - : i
I. HagxupTe KIapBHIM - fﬁj? : _$_ , IDA 9TOM HaX HUMH 3a-
xnran'rcs CBOTOIMONH, 4 Ha nepBoi crpoxe BOCA BHCBeUYMBaeTCH

v PYYHOE JIPARIEHVE &I ".
2. HagumTe K1aBmlly '@‘) -, OpR 3TOM HayuHaeTcs IBUEEHUE
0o RKoopmEEaTe X, HampapleHWe NBUEEHUT - OT OCH IMBHAeNd K ole-
paTopy. [Io0 HOCTRReAEE MOLOEEHHS, ONDeNellHeMOr'0 KOH@UHHMU BHKJID;
yaTelsMd, IBEXeHZe IO KoopmuHaTe X IpexpamaeTcs 1 HaquHaeTCa
TEEECHWe 0O KOODIUHATe Z B HaNnpDapleH®Ws K IMuHAean. IIpy NOCTE
EOHUY ‘[0JOEeHYs, OnpellellJeMHMR KOHeUHHMM BHKIOYATENAMH, IBHEE-
H#e 10 KOODIEHATe - Z OpekpamaeTcs / Duc. : - /
OIHOBDEMEHHO "BNKINYAETCA CRIHANIM3amug Hal Klapumeif L./ "
g Ha yeTpeproit ‘1 muTof cTpokax BOCH BHCBewHBaBTCA IHMHDH , KO

T

TODHE XaPaKTeDUSYOT KOODIMHATH Dpexylled KDOMKH HHCTDyMEHTa OT-
HocmTenarHo HYJI JETAI/. B npomecce o6padoTkm HeiicTByeT KIHBR-
ma "_(_5_) , Doclle HaxaThsg Ha KOTODYD ~NBHzeHde IpERpamaeTcs,
Hpo,uo.uxeane 06padoTKU HaUMHaAeTCHA IO BTopouy HaxaTUo HA XIGBU—
) -
.,..5 lIpuBg3Ka MUCTPYMEHTaA X CHCTEMe oTcyera.
It NPEBASKA MHCTDYMSHTE X CHCTeMe OTcyeTa HeOOXO[NHMO BBECTH

BUXETU MHCTDyMeHTa.

AnsopsToPHAS  FAsomA W4 =

[Het (o Mopruncy | Awm: (R | 6




Il BBOZA BHﬂeTOR EHCprMeH'l‘a HamMuTe KIapumu —e—%C-T

¥ ero Houep -

s sgaes

g

~ JleHHO® guavesze. 10 Mepe Hadopa HOMCD RHMCTDYyMeHTa R er'0 BHIETH

- I, ¥ ero wmcierios sEavenue, X B ero wac-

MEIVKATRDYDTCS Ha WecToi cTpoxe BCCL.

HaxnitTe WiaBRANy

OpuW 9woM DecTas CTPOKA OYRMAHTCS, BRIETU BROIATCA B NaMATH,

ycrpoiictra.

Janes HadmpaeTca T ,

nomep U EuwleTH Ha cleXypuuit

~, £.3. BBOX HDOrDaMMH. "

AHCTD)’MOET B COOT’BGTCTBBH (¢ .Ilaamm lljlilC‘W'O..u

4.3.7. JDig paCoTH B DermMe BBOJA nporpamMy cHavala HaxMATE
higiFa) suchins % N B HOMGD D390 Kalxpa IDOr'DaMMH.
Hadop nporpauud ocymecwmemcz no xarpar. !ladupaemas nporpau-—
My BHCBOUUBgeTcHd Ha MecTol, celbmoif ¥ Bochuoll ¢rhoxax HKpaHa
FOCU. Jxg Boola Hadpa¥HOI'0 Kalpa B Jasulh yeTpodcTmBa Haxuure
T ULy ¥ , D BToM Xarp crubaeTes € 9KDalla
EOCUA, a HoueD Kapa 8BTOMATHYGCKH YBCJAUUnaePes Ha eNUHMIY,
eclu nporparia He 38XK0HYeHa; BucBeuupactes M B npaBoMm yIuty
neppoi c*"nozx axpaHa BOCY, eciw nporpauma sakoHyeHa.
4.3.2. Ixg paGoTy B DexuMe BBOIA Nporpamyy / IpoIoixeHue /
Boinve IMARRIE  —K) PE) ¥ HOueD HOCHe[HEer0 Kal-
pa pafee EBeXeHHOH nporpémmn M KIABANY D) .
Ucrowuyit Xarp DporpaMvH BHCBeurBaeTcs: Ha osktpade BOCU.
IIp2 HoxOTER KIABWDVW - ©, uWecTad, cenmMas,
BOCBMzs cTpoxa 3KpaHa BOCH owmmaeTcs, BucBeynzaeTcs clelymmmi |-
HoueDp Ksapa. Jalee ONporpamuy BBOIYTL , KAK ONWCHBaNOCH BHIE.
- 4.3.3. Jug HEIRKAUAN BBeleHHO# B UaMATED vc"‘poﬁc‘ma TEeXHOJIOI'A—
qeckoli IDOrDAMMH - HARMATE KIAREIN  —(y ~~0)
opy 9Tou IepBui KaLp OpOTDaMMH BHCBewRpaeTca Ha asxpaHe BOCH.

HosTopouY Haxat@eM KIABRIM =0 , BHCBEUYRBA-
eTca Iociemyqune KalDH. :
i
i
é
|
i
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®reoy BINo
«BPAHCKNI rocynapcTBeHHbIN TEXHUYECKUIM YHUBEPCUTETY

MMONNTEXHUYECKUIN KON A
«YTBEpKAOAo»
3am. gupektopa no YMP
T.U.HaymeHKoOBa
2014r

CraHKku c 4Ny
NabopaTtopHana pabota Nell
«O3HaKoM/IEHME C YCTPOMUCTBOM M paboTon rMbKoro npomsBoACTBEHHOIO MOAY S
NC500MH®4, HanaaKa cTaHKa Ha 06paboTKy 3a4aHHON AeTanm
NHCcTpyKUMA ans BbinonHeHUA paboTbl no cneunanbHoctn 15.02.08

CoctaBun npenopgasatenb CrenaHos H0.®
PaccmoTpeHo 1 og06peHO Ha 3acesaHnm
LMKNOBOM KOMUCCUM
«TexHoNornAa MaMHOCTPOEHUAN
MpoToKkon Ne oT 2014r.
Mpeacenatenb LMKNOBOM KOMUCCUM
N.A.TapycoBa

2014r



Jlaboparopuas pa6ora Ne$ .
Tema: «O3nakomienue ¢ ycrpoicrom u PpaboTot OCHOBHBIX Y3/10B MHOTOLIEIEBOTO
CTaHKa, HajlaaKa CTaHka Ha o6paboTKy 3a7aHHOM AeTamy.
1. Llens paGoter:
IlpaxTuyeckoe 03HAKOMIEHHE C METOMMKOH HAIAIKK MHOTOLIEJIEBOIO CTAaHKA
Mo HC500ITM®4 ¢ yerpoiicreom YITY FANUC 6M, ero paboroi,
O3HAKOMJICHHE C CHMBOJIAMH M 0GO3HAYEHHMSMH HA My/IbTAX CTAHKA yCcTpoiicTsa
qry.
2. HcxoznHbie naHHbie: ~
O6opynoranue, ochHactka, TIPMHAIEKHOCTH, JOKyMEHTALHS.
2.1. Cranox HC500ITH®4 ¢ yerpoiicrsom UITY FANUC 6M
2.2. TlpucniocoGnenus 1is 3akpervieHus 3aroTOBKH, COIIACHO PaCUY&THO- R
TeXHONOrHYecKoit kapTsl (PTK).
2.3. Ipucniocobnenue as Kperienus HHCTPyMeHTa (onpasku) cornacHo PTK.
4. Pexcymue uHCTpyMenTSI (pessi, CBEPIA, 3eHKePbI, Pa3BEPTKY, pesusl
pacrounsie) cornacHo PTK,
2.5. U3MepHTe/bHBIE HHCTPYMEHTEI: WITAHIreHIUMPKYJIb, ITHXTHC, KATHOPDI,
CTOMKaA C HHIHKATOPOM (COrIacHO PTK).
2.6. TexHONMOrHYECKas JOKyMEHTALHS 110 paspaborke ynpassrowmeit [IPOTrPaMMBL.
YEpTENR AETAH, PACUETHO-TEXHOIOIHYECKAs Kapra, pacrneyarka yrpassiomeit
NPOrpamMMEl.
2.7. 3aroroBka aeranu (2-3 wryky).
2.8. PyKOBOACTBO 10 3KCIUTyaTaLMH CTAHKA. 3 j
~ 2.9. HHCTpYKIMS [0 TeXHHKe 6e30MacHOCTH. ;
-3. O6ume cBesenus o crauke, R
3.1. HasHauenwe: 1
Cranox MHorouenesoit Mox UCS00IIM®4 srnsercs rubium MOZyJIEM - '
TOBBIIEHHOH TOYHOCTH, NPEHA3HAYEH A 06PabOTIN 0C060 CIONHEIX ,

. KOPIYCHBIX NeTajlel u3 4EPHBIX ¥ LBETHBIX METALIOB. Bumomusier OIepaLu: i
CBEPJICHUE, 3CHKEPOBAHHE, Pa3BEPTHIBAHKE, PACTAYUBAHME TOUHBIX OTBEPCTHH N0 .
TOYHBIM KOOpAMHATaM, Ppe3epOBaHHE O KOHTYPY C IHHEHHON 1 KPYTOBOIf ,?
HHTEPNOJIUKEH, Hape3aHue pe3s0BI METHHKAMY, £ 5/ pors it sp7 €0 !

Hmeer T-06pasHyio cranuny na KOTOpOiA pacgonoa(ena NPOAOJIBHO- ,
TIOABIDKHAS CTOHKA, ONEPEUHO- NOABHKHBI cTo. 10 HAKIATHBIM CTATLHEIM
HATpPaB/IAIOIMM CTaHHHbI IEPEMEINAETCs BEPTUKATLHO-TIOABMIKHAS Gabka,

PSI0M CO CTaHKOM-MHCTPYMEHTATBHBIH MarasuH i HAKOIHUTENb CTOJIOB-
CITYyTHHKOB (pHc. 1).

"3.2. OCHOBHBIE TEXHHYECKHE JAHHBIE 1 XapaKTEPHCTHKH.

3.2.1. Xapaxrepucruku o6pabatsiBaeMoii neTay u OCHOBHBIE Napamerpsl
o6paboTxu.

- HauGonbmas macca neranm, ycranasnusaemoii na croj-ciyTHuUK: 800 kr.
HanGonbmuit nuamerp Topuesoii dpessr ~325mm. [penens AUAMETPOB
ceepaeHus 3-45mMM. Hanbossiumii nuamerp pacraunsanus — 3156,

" Haumenbimmit quamerp pesnGbi — 6MM. .

Knacc rounocru ITIM (o OCT 2.H72-6-6y) - A. .
3.2.3. OCHOBHBIE IIaPAMETPLI M pa3MepbI
> Pasmepe! paboueii noBepxHOCTH crona-cryTHuka S00x500mm; :
» Hau6onsuee nporpammuoe nepememeHue: nmo X=1000; Y=630; Z=800 mm. !
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JlickpeTHOCTB NoBOpoTa crona (0ck B): ¢ IMCKPETHBIM
HO3MLMOHKpOBaHKeM — 120 no3uimii yepes 3‘; ¢ HenpepsIBHOM noxaveit 360000
no3unuii yepes 0,001°.

3.2.3. XapakTepucTHKa rIIaBHOro NPHBOAA.

Tpenens! yactor Bpamerust § -4500 MuH .

JIMCKPETHOCTD 33aHHs YaCTOThI BPALICHHS Yepe3 Imus".

JiuckperHoCTh noaaum no ocsim X,Y,Z yepes 0,1MM/MHH:

Jc}fg)wrx%pyememennﬁ noX)Y,Z-

%710 ocu B uepes 0,001 rpaa/muH; CKopo

15mM/MuH.
Jns ocu B — 3600 rpaj/muH. ’
3.2.4. XapakTepHCTHKa yCTPOHCTBAa CMEHBI HHCTPYMCHTA.

EMxocTs Marasuna — 64 uncrpymenra. Hanbonsiunii apamMerp HHCTpyMeHTa
— 125MM. Bpemst CMEHBI HHCTPYMEHTA!

¥; CoGerentoe Manumy isTopa — 8¢;
® «or pesa 10 pe3a» cpearee — 20cC.

3.2.5. XapaKTepHCTHKH YCTPOHCTBA aBTOMATHYECKOH CMEHBI obpabarsiBacMOk
nerany. EMKOCTh HaKOMKTEJS CTOJIOB-CIyTHUKOB — 21T, Bpemsi CMEHBI CTOJIOB-
CIyTHUKOB — 40C. 7 M

3.2.6. T'aGapurs TMM 4750x5813x3560Mm. Macca I'TIM o6uiast — 14070kr.

3.2.7. Xapaxrepucruka ycrpoicrsa UITY u n3MepUTEIbHBIX
npeobpasosaresieil.

Cucrema xopuposanus I1SO, EIA. '

Cnioco6bl BBOAA IIPOrPaMM: PYHHOM, MAarHUTHas JienTa, nepdonenra, 9BM
BEPXHEro ypPOBHS, TEJICTAMIL

JIuCKpeTHOCTH 3a1anus pasmepos — 0,001MM.

YHCIO YIPABISEMBIX OCel ¢ JUCKPETHBIM MO3ULHOHUPOBAHKEM — 3;

#’C KPYTOBBIM CTOJIOM HENPEPBLIBHOTO BPAICHHS — 4;
% Yucao O/THOBPEMEHHO YIPaBIIEMbIX OCEH — 2.

KOHTpOJIb CTOMKOCTH HHCTPYMEHTA — HMEETCH, 861éM namsTH 118 NporpamMm
— 32 k6aiit. COXpaHHOCTb NaMATH npn%vﬁé‘ﬁ‘e/nanpmem — umegges. Cocrasnenue
TIPOTPaMMbI B JMATOrOBOM pPeUMe — UMeeTCs. JluarHocTuka I'THH u YITY -
uMeercs. Bo3MOMXKHOCTb BCTPOMKH KOHTPOJIS MOJIOMKH HHCTPYMEHTA — HMECTCA.

UsmepurensHbie npeobpasosarem no X, Y, Z — IMHEHHbIC
OIITOBOJIOKOHHEIE;, TI0 OCH B ~ KpyroBbl€ ONTOBOJOKOHHBIE.

3.2.8. XapakrepuCcTHKa 1eKTPoo60pyA0BaHH .

Tox nepeMeHHbIH TpEXdasHbIi. DNEKTPOABUIaTelb INIABHOIO NIPMBOAA —
22xBt. HauMeHblad 4acToTa BPALLICHHSA — 1500Mun™; MaKcUMAaTbHAS 4aCTOTa
BpALLECHHUS — 4500mun’’. Dnexrpoasurarens npusogos noaay X, Y, Z.
BbICOKOMOMEHTHBIE MOCTOAHHOrO Toka X — moja4a crona, Y — WMHHASTbHOK
6abku, Z — CTOMKH CKOPOCTH nogay 38 — 1500mM/MuH.

4. Ycrpoiicrso u pabora 060pynoBaHus.

4.1. YCTpOHCTBO OTCUETHOE ONTHYECKOE COCTOMT U3 M3MEPUTE/ILHOTO 6s0ka 1
YMHOXHTEJIS HMITY/IbCOB.

Vi3MepHTe/IbHbIH 610K — OnTHYeckas THHeHKa i GeryHoK ¢ kabeneM.

4.2. OT)KMM HHCTPYMEHTA — THAPOUMIHHAPOM, KOHYC HHCTPYMEHTA
06myBaéTcs. 3WKHM MHCTPYMEHTA LAHTOBbIA NAKETOM TapeJIbHarhiX NPYXKUH.
OpueHTauus WHHASIS — OTOIEKTPHYECKHM AATYMKOM.




4.3. Croiika nepeMeInaercs B NIpOAOILHOM HanpasjieHuH (0Ch Z) Ha IIOCKHX
OInopax KaueHHs. , s

4.4. UHCTpyMEHTATbHEIH MarasuH Ha 64 HHCTPYMEHTA COCTOHT M3 y3J1a
TPHBOAA ABIKEHHUS LIEMNH, MeXaHn3Ma QuKcaluy 3BeHa, MEXaHH3Ma 3arpy3Ky,
MAaHHITYJISTOPA.

4.5. MexaHu3M 3arpy3KH UMEST THAPOLIMIHHAD 3aKHMa U OTXKHMA
HHCTPYMEHTA B HE3/e LIENH.

4.6. Kaperka — niepeMeLiaeTcsi o HampasJIsiolum CToiku. B xopryce
YCTAHOBJIEH MEXAHH3M TOBOPOTA, 3aXBaTa HHCTPYMEHTA U €r0 BHIABIDKCHHS.
IMepememaercs Or ruApOWIMHADPA. I HAPOLILTMHEAD NOBOPOTA KAPETKH
MOBOPAYMBAET KOPITYC MaHUITYJISTOPA:

» VYV marasuHa,
» B no3suuyn 0XXuaaHus,
» V wnuHaens.

4.7. Mauunyaarop. ‘

INpeaHasHa4eH A1l aBTOMATHYECKOH CMeHBI HHCTpyMeHTa. COCTOMT H3

. KapeTKu nepeMelnaomeiics or WWIHHApa no xopnycy. Kopmyc noBopaunBaercs y
MarasuHa, B TIO3ULHH OXXHMIAHMS, Y IITHHAES. .

4.8. CTONBI-CIlyTHUKH CJTyXaT IS YCTAHOBKH M 3aKPEIUICHHS 3arOTOBKH.

MoryT UMETh 3aXBaThl ISl IEPEMEILEeHHUs CTONIA, PUKCATOPBI ISl
yAEPXKUBAHHS CTOJIA-CITyTHHKA HA HAKOMUTEAX.

4.9. Kusemaruka CTaHka.

Tpéxcrynenuaras kopobka ckopocreil. I[lepsas cryneHb umeer
TepesaTouHOE OTHOLIEHHE i=6; BTOpas CTyNeHb — i=2; TpeTbs CTyneHs — i=1. Bioku
KOJIEC MEPEKTIOYAOTCS OT rHAponprBoAa. [TpHBOA Moauy MIMHAE bHON Gabku
(ock Y) OCyIIECTBIISETCS OT IEKTPOABUIaTe)Is Yepes ynpyryro mydry u [IBIL
IpuBox no ocsM X U Z aHATOTHYHBL

4.10. ABTOMaTHUECKMI KOHTPOJIb AETAIH Ha cTaHKe (puc.3)

Cucrema asromaruyeckoro konrpois (CAK) npoussoaut 3aMephl
3arOTOBKH, A€TANH ¥ NpUCNocobnenus (B TOM YHCIe H CTOJIa-CITyTHHKA) B CHCTEMe
KOODAMHAT CTaHka. MOoXeT onpeeuTsh i KOMIIEHCHPOBATh MOrPeIIHOCTE YCTaHOBKH
aeram 1o 4™ ocsM, CBECTH K HauaTy KOODAHMHAT 3aroToBKH B abCOMIOTHOM cuCcTeMe
CTQJIa, CPABHHUTS 060 pasMep ¢ AOMyCTHMBIM H OCTAHOBHTb pabOTy CTaHKa, eC/IH
Oyaer o6Hapyxen 6pak. Moxer onpeaenuTh BCe reOMETPHYECKHE NNapaMeTpbl
JETajH, peabHbIi NpUIycK Ha 06paboTKy, pacnpeaeuTb ero BeIH4uHy,
ONpeleNUTh KOTHUECTBO NPOXOAO0B M MOJIEPHU3HPOBATH MPOrpammy oGpaborku
JAETATH.

Onepauys H3MEPEHUST MOXET MPOXOAUTH 10 00paboTKH, BO BpeMst
nepepsIBOB Mex Ty paGoToit HHCTpyMeHToB, nocie o6pabotku. Cocront U3
u3MepuTensHOM roiosku (M) ¢ unpakpacHoii nepenaueit curnana, unrepdeiica,
YUITY CNC u camoro cranka. U KOHTaKTHOIO THIA — JaTYMK, ONpeAesSommM
KagaHue wyna ¢ aeranbio. MI© XpaHUTCS B HHCTPYMEHTATIBHOM MarasiHe B
JEXYPHOM pEXHMe, a epe] H3MEPEHHEM aBTOMATHYECKH YCTaHABIMBACTCA B
wnuHaess. YUITY 3anoMHHAaeT KOOPAMHATBI TOYEK Kacanks. TOYHOCTh JaTYUKa 0
5miM. [ToBTOpsieMocTs u3mepenuit UI uepes 1mxm. HI' nogsoautcst Ha GbICTpOM
X0y 0 2MM JI0 ZieTaiy, Aaiee Ha paboueii noxaye 1o kacanus. Ilpu xacanuy myna
C JETAIBIO LENb Pa3MBIKAETCS, M0Ja4a OCTaHAB/IMBAETCS.

e g g A A o 0




Hananxa cranka
Hanazxa CTaHKa COCTOMT K3 C/IeAYIOLIMX OnepaLyii:
» YCTaHOBKA PEXYIIEro HHCTPYMEHTA,
» VYcraHoBKa npucnocoGienus 1 ero 6a3upoBaHue Ha CTOJIE-CITyTHHKE,
» BBox nporpammsl;
» IIpoBepka mporpamMmsi, .
» VCTaHOBKA 3arOTOBKH H eé 6a3upoBaHiie. :
Pexyiuii HHCTPYMEHT YCTaHABJIHBAETCS COTIaCHO TEXHOJOTHYECKOM KapThi B
3anaHHble sueiiky Marasuda. OQHOBPEMEHHO NPOM3BOIUTCS KOPPEKLMSA €ro JIHHBL
PerynupoBKa JIMHBI HHCTPYMEHTA BBINOJHACTCA CIEAYIOMMM obpazoM:
» TOpLOM IIMMHAENS KACaIOTCS 3ar0TOBKH WM MEPHOH ILTHTKH, Kacalomencs
3aroTOBKH.
» KacaHue TOpLa Wi MEPHOM IUIMTKYU BBINOJHAIOT B PEXKUME HHKPEM.
INepexmouarens 3 crasst B pexuyv HHKPEM. INepemeiueHne NpOUCXOAUT
YIPH KXKJIOM HKaTHH OAHOM H3 KHOMOK rpymisi 5 (110 0CH Z). Benn4uHy
TepeMeIleHns YCTaHABIIHBAIOT Nepexoyarenem 12. MuHuMarbHas
BE/IMYMHA TIepeMEIleH s NIPH TI0JI0KeHHH nepekmodarens X1 pasHa
0,001 MM. MakcumaibHas BEJIMYMHA — 1 MM IPH NOJIOKEHUH -X 1000.
» OTBOASAT IWINMMHAETH OT 3ar0OTOBKM Ha KAKOE-TO ONMPEACNIEHHOE pacCTOSHUE
(Hampumep, Ha S00MM) 1 UKCHPYIOT,3TO paccrosuue B UITY.
» VCTaHaBIMBAIOT B MINMHAEIL HHCTPYMEHT H TOJBOJSAT €ro A0 KaCaHHs C
mepHoit Tk, YUITY nokassiBaeT Kakoi#-To pasmep (Hanpumep, 300MM).
3HayMT, BBUIET HHCTPYMEHTA M3 LIMHHASNS COCTABIIACT: 500-300=200MM, 9TO U
sBogurcs B YUITY.
TNporpamMy BBOIST KIaBHaTypoii, ¢ mepdonentsy, ¢ apyroit IBM u npyrumu
cnocobamu. Bo3amMokeH BBOJ MpOrpamMMbl pH py4Hoi o6paboTke aeramu.
TTpoBepKy 3ankcH NpOrpavMMbl NPOH3BOAAT NPH GIOKHPOBKE CTAHKA, TO eCTh
6e3 ero nepemewenuii. [Tepewnouarens 14 myapTa CTaBAT B PEXKHM 14 B pexum
BJIOKUPOBKA CTAHKA. Ha mnurzesie BOCIPOH3BOATCS JAHHBIE CTAHKA KAK
Gyaro on paboraer. ITpoBepKy KauecTBa POrpaMMBl BBIIOJIHSIOT PH
nokaaposoit otpaborke. INepexmouarens 7 crasar B pexum BKJL CraHok
OTpalbaTbIBaeT TOJIBLKO ONMH Kalp MNOCIe KDKAOro HaKaThsl KHOMKH IMYyCK
LIMKJIA (Hanago4HBbIi pexum).
BBOZ POrpaMMBbI B PYUHOM PEXHME BA3MOXKEH MpH pydHo# oGpaborke
JETaH. ' '
> Tlepexmouarens 3 crasst B pexum TOJTYOK. I'pynnoii kHOnok 5
TIPOU3BOAST nepeMelenne no ocam X, Y win Z. Bo3aMOxHO nepemMeieHue
cpasy 1o AByM KoopauHaraM. CKOPOCTb TONYKOBOH Nepenain
yCTaHABIMBAETC nmepeKmoyareneM 17. Juist yCKOPEHHOr0 MepeMEILeHHUS 110
OCSIM OJHOBPEMEHHO HAXKHMAIOT KHOMKY 4.
> Tlepexmouarens 3 craear B nonoxenue PYKOSTKA. Ilepexmouarens 18
YCTAHABIMBAIOT B MOJIOXKEHHUE, YKA3bIBAIOLICE HA OAHY U3 oceit X, Y mwu Z.
PykosTkoit 7 nepemelaioT pabouue oprausl craHka. [Tpy BpaleH # BIpaso
nepeMeILEeH e 0 OCH MPOHCXOAUT B CTOPOHY «+», BJIEBO — «-».
ABTOMaTHYECKHH PEKHUM BO3MOXEH:!
> “TIpu pabore ¢ nentsl. [IporpamMma Ha JileHTe MOXeT ObITh 3aniCaHa B KOXE
ISO mmm EIA. YUITY aBTOMAaTHYECKH HACTPAMBAETCS HA BBOAMMBII KOJI.
Heo6x0auMO YCTaHOBHTD JIEHTY Ha JICHTOUHBIA CYMTBIBATENb.
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Ilepexmouarens 3 crassr B pexum JIEHTA. Haxars xuonky 1 (ITYCK
L[THUKJIA).
> B pexume [TAMSTD. Bei6pars Heob6xo0qumyro IpOrpaMMy M3 CITUCKA,
nepesecty B OydepHyio namsrh, yCTaHOBUTS NEPeKsIoYaTens 3 B pexum
» HOKAaTh KHOIKyY 1.

MuHHUCTEPCTBO 06pa3zoBanus U HAYKU PO
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«BPAHCKNI rocynapcTBeHHbIN TEXHUYECKUIM YHUBEPCUTETY

MMONNTEXHUYECKUIN KON A
«YTBEpKAOAo»
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T.U.HaymeHKoOBa
2014r

CraHkum c 4Ny
NabopaTtopHana paboTta Nel12
«O3HaKom/iIeHWe C YCTPOMCTBOM M PaboTON OCHOBHbIX Y3/10B 91€KTPO3PO3NOHHOIO
CTaHKa. Hanaaka ctaHKka Ha 06paboTKy 3a4aHHOM AeTann»
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JlabopaTopnas paGora Ne 2.

]  + Tema: «Osnakomnenue ¢ YCTPOHCTBOM M PaboTOi OCHOBHEIX Y3JI0B
‘ ANEKTPOIPOZHOHHOTO
CTalka, HallajKa cTakka Ha 06paboTKy 3a4aHHOM HASTATH. »

- 1. Hess paGotoi:

HNpakTiueckoe o3nakomenue ¢ METOZMKOH HANAMKH JNEKTPOIPOIHOHHOTO
BBIPE3HOTrO cranka ¢ UITY 4732d3M.

2. Hcxoanbie gannbie.

O6opynosanue, ocuacrxa, TIPHHAIVIC)KHOCTH, JOKYMEHTALHS,

2.1. Cranok 4732®03M ¢ ycrporicreom YITY 2M-43.

2.2. Tlpucnocobnenne ans SAKPEIICHUS 3arOTOBKH COITIACHO PACUeTHO-
TEXHONOFHYECKOH KapThL

2.3. O6pabarsBarowuit HHCTPYMCHT —~ 571eKTPOA-ipoBosioka. Obpabotia -
HPOMCXONHT B TOKOIIPOBOASULEH KHIKOCTH.

2.4. WismepurennHbie HHCTPYMEHTDbI. MEPHbIE ILITHTKH, IITaHT eHUMPKY b,

2.5. TexHonornueckas AOKyMEHTalMs1 N0 paspaboTke ynpasmisomeii TIPOrpaMMBl;
HEPTeXK ACTAH, PACYCTHO-TCXHOJIOIMYCCKas Kapra, nporpaMMOHOCHTEIb, PACTICYaTKa
IPOrPaMMEL.

2.6. 3aroToBKa AETAIN.

2.7. PyKOBOJACTBO 10 SKCILTyaTauMy CTaHKA.

2.8. IHCTPYKUMSI 10 TEXHHKE 6e30MacHOCTH,

- 3. Obumme cBesenus o cTanke 4732D3M.

3.1. Haznauenue:

INMeKTPOIPOSHOHHBIIT CTAHOK 4732D3M sisnsiercs BBIPE3HBIM CTAHKOM H
NIPEAHAHAYEH IS PE3KH TOKONPOBOASIIHX MarepuaIoB 31EKTPOAOM-TIPOBOIOKOM
Auamerpom 0,1 ... 0,3mMm B Boze min KE€POCHHE TOKaMH BBICOKOH YaCTOTBI Bosmoxna
PE3Ka LBETHBIX ¥ YEPHBIX METAUIOB M CILIABOB Pasnu4HOM TBEPAOCTH. '

Hpunuun aelicrens cranka 3AKIIIOYALTCS B TOM, YTO NOA AeHCTBHEM HMIyJILCHOTO
SJICKTPHYECKOrO paspsiaa, CO34aBacMoro MEXLY SNIEKTPOAOM-HHCTPYMEHTOM M
SNCKTPOAOM-3arOTOBKOM NPOHCXOIUT HANpPaBICHHOE PA3PYINEHHE METALIA 3arOTOBKH,
ObpaboTka npoucxour B cpeae pabouel XKHAKOCTH, B KayecTse KOTOpOii
HCTIOBL3YETCS OCBETUTEIBHBI KEPOCHH MM BOJA C aHTHKOPPOSMHHBIMU IPHCALKAMM,
B xavecrse JIEKTPOAA-HHCTPYMEHTA HCIONL3YeTCS TIPOBOJIOKA, EPEMATHIBAIOLIASICS C
HeDOMBILOH CKOPOCTHIO. HMnynbcHbiii Tok BbIpabaTbIBaeTC CrequanbHLIM
reseparopom. Jlast 0bpabotku aeranu 3anaHHOr0 KOHTYpa npoBOIOKA HaTsiHyTa
NEPNCHANKYIIPHO TOPH3OHTATBHOM MIOCKOCTH. Iepememenue nposonoku
ocymecTsisercs or YUITY.




Ipu 06paboTke Aeraneil ¢ HAKJIOHHBIMH 0OPa3yIOIMMI NPHMEHSIOTCS
CHeuHMaIbHbIE TPUCNIOCOONIEHHS C OTACTbHBIM JABHI aTeleM.

 4-3.2. Texuuueckasi XapaKTEPUCTHKA SIEKTPOOOOPY10BaHHUSL
Tok cern — nepemeHHbIH TpexdasHbiii, 380B. .
Komugecrso asurareeii B craike — 8.
Jipurarens nogbeMa BanHbl — 4AJI56B2Y3; n=2890mun’
Snexrponacoc ITA-45 npoM3BOAMTENLHOCTHIO — 45 J1/MHH.
Hcnomnurenbable marossle apurareny — IS A1M.
Ilar apurareneii — 1,5°
DnexrpoasHraresb HarspkeHust npoBosoku — AJI1-362 momocTeiO — 0,019kBT
Yacrora Bpamenus — 3000 mun™
DnexTpoABHrarenb nepeMorku npososnoku P/I-09 momuocts — 0,01xBr

~ 3.3. OCHOBHBIE Y3JIbl CTAHKA. (¢ 4 v

CTanOK BBINIONHEH N0 NPUHLMITY y3JI0BOH cﬁopm Kaxapiit y3en craska
COOHpaeTCs H OTIDKHBAETCS OTACTBHO, a OOLIMI MOHTK OCYIUECTRIAETCA YIIaMH.

Ha cranuHe, SBAsIOUIEHCS OCHOBAHHEM CTAHKA, YCTAHABRIHBAIOTCH:

a) NoILEMHAs BAHHA — Ha IEPEAHEH 4acTu;

6) MeExaHH3M KOOpAMHATHbIN NepeMenieHni — Ha 3ajHel YacTH Ha NIOJCTaBKe.

Iepennss wacTb craHka sBisiercs paboueii 1 3aHsTa BAHHOH CO CTOJIOM H cK0boii,
COBEpIIAIONIECH B3aHMONeEpNeHaUKyIspHbie nepemelnenns. Cxoba Hecer Ha cebe
MEXAHM3M MEPEMOTKH H MEXAHU3M HaTsDKeHHs mpoBoioku. Pabouas 30Ha 3akpeiTa
ITPO3PATHBLIM KOXYXOM. MEXaHH3M KOODAMHATHBIX MEPEMEIIECHHH JAUCTIOUCH B
OTAENBHBIH KOpIyC. PyKosiTKa pyuHOTO nepeMeuteHus CKoObI BBIBEJEHA Ha IPaBYI0

. cropoHy. Hacocnas ycraHoBka pacriono)KeHa BHYTPH CTaHHHBI.

Banna sinsercs pesepeyapom paGoueii JKuAKOCTH, B KOTOPOM NPOHCXOJHT .
obpaborka aeranei. BHyrpu BanHb1 ['-06pasHbiii CTOJ, HA KOTOPOM 3aKPeILISETCs
obpabarbiBaemas aetans. Cron ['-00pa3Hoit GOpMBI 3aKpEIUISETCS HA KPYTIIOH CTOMKE,
npoxojsmeH yepes aHo BaHHbL. CTOlKa 3aKpervieHa B Kopiyce peaykropa. Paboyas
JKHAKOCTb B BaHHY IMOJAETCS 10 THOKUM [LTAHraM.

Hacochnas ycranoska — niozaer pabodyo kuAKOCTb M3 CTAHHHBI B 30Hy 00paboTku.

Mexann3M KOOpAMHATHBIX NepeMeleH i peiHasHaueH s coobmenus ckobe ¢
NIPOBOJIOKOH B3aMMHONEPIECHANKYJISPHBIX NIEPEMEIEHHI B TOPU3OHTANLHOMN
ILIOCKOCTH.

Kaperka nepememaercs Boab ocd X. [TepneHauKy /IsIpHO IT0i OCH B KapeTke
MEPEeMEIACTCA CKANKA, HECYLIasi HA EPEHEM KOHIIEe CKOOYy CO CBOMMH MEXAHH3MAMH.

Cko6a ciyXHT U1 YCTaHOBKH BCEX YCTPOMCTB M MEXAHH3MOB, 00eCTIeuMBAIOILMX
NEPEMOTKY M HATsDKEHHE d1eKTpoAa-nposoioky. Hanpasnenue nsmxenns IPOBONIOKM
CBEpXY-BHH3.

Jist GasupoBaHus HPOBOJIOKH €CTh 2 610K HANPABISIIOMIHX.

Bepxumii 6,10k HANPaB/ISIOMIMX BBINOMHEH HA MOJI3YHE C BEPTHKAABHBIM
nepeMeIennem, 1 M3MeHeHust pabouero yuacTka B 3aBHCHMOCTH OT BbICOTBI JIETAIH.

Mexanu3M NepemMoTKY NPOBOIOKH CITYXKHT ISl IPOTSTHBAaHKs NIPOBOJIOKH Ha

pabouem yuacTke ¢ Le/Ibio KOMITEHCAL|H ee H3Hoca. [lepeMoTKa NpoM3BOAMTCS ABYMSI
POHKAMH.
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L Hepanox Bbimonnenus paboteL

t i 4.1. Ozuakomnenue ¢ [LyJITOM yNDAB/ICHHS, IPEHASHAYSHHBIM IS YOpaBseHus
| CTRIXOM B HATQNOTHOM PEXHME (puc.1 u 2). ’
|~ 42 Hananxa cranxa .

/ Hasanxa crauxa cocrour us sranon:
/ L 3anpaska nposonox;
2 Brmoyerue cTanka;
3. 3anonnenne BaHHp! pabouyeii JKHAKOCTLIO,
4. BuiBepka BepTHKAILHOCTH TPOBOJIOKH;
5. Ycranorka 3arOTOBKH;
6. Beoa nporpammu obpaboru;

/ 7. Hactpotika pexumos 06paboTku;
8. BriBoa 3aroroBku B HYJIb.
/ IoaroToexy cranka Haumnaior ¢ YCTaHOBKH M 3aNPaBKH NPOBOJIOKH. 3anpaska
/ IEKTPOAA-POBOJIOKH BBITONHSETCS B COOTBETCTBHHE C TIPUIOKEHHOH K acnopry
CraHKa cxeMmoif (puc 3).

CTaHoK BIIOUAIOT BBOAHBIM asTomarom 34

Iocne Brikmouenns o6mero ABTOMATHYECKOr0 BBIKIIOYATENS ¥ KHONKH 4
FeHeparop noarorosneH x pabore. Kuonka 27 BKJTIOYAET HACOC HANOJIHEHHS BAHHBI
paboueli sxuaxocTbio. Knonkamu 6 1 7 ycranaenuBaercs yacrora CIIeROBAHUA
HMITYJIBCOB, KHOIIKOM 5 — aMILUTHTY 3 KMITyJbCoB. Kronka 13 sionouaer HNepeMOTKy
MpoBosToKH. Pesucropst 28 u 31 YCTAHABTHBAIOT CKOPOCTH NEPEMOTKH M HATSDKEHHE
IPOBOJIOKH, KOHTPOJIMPYS HO BOJILTMETDY. :

Cxo6a ¢ nposonokoii NOABOMTCA pyKosiTkamu 32 u 33. Kuonkoii 21 NOAKIIOYAETCY
Harpyska reneparopa. Beiepka BeprukamHocTu TIPOBOJIOKH NPOM3BOAMTCS «T10
HCKpE» NOBOPOTOM CKOObI CTraHKa. HMckpa nomxua nosensrscs NIPH KaCaHHH
TPOBOIOKOH KybHKa 110 BepxHeil i minkHel rpassM. 3arotoska 3aKPeIAeTCs Ha CTOJIe
HIH B IPHCOOCOOICHHM.

IMonsysom ycranasnusaior MHHUMAQJIbHBIH PacTBOp ckobbL. [Toanen 3aM0MHEHHOM
BaHHBI BKIIOYAETCH KHONKOH 15. Banua OCTaHaBIMBALTCS KHOMKOI 17.CxopocTs
TIOAaMM NHCTPYMEHTA Perynupyercs perucrpom 25.

>+4.3. Hactpoiika pexumon 06paborku.

3axmouaercs B ycranoske HEOOXOMMOr0 HATsDKEHHS 3JIEKTPOAA-IPOBONIOKH K
CKOpPOCTH €€ NepeMOTKH, 334aHHOr0 KO obpaborku. Ipu pabore ¢ QAANTHBHLIM
YIPABICHHEM PEXHMaMH, PEKUM HaTIPSOKEHUS NOJ34H. B 3aBHCHMOCTH OT TONUIMHbI
3aroTOBKH,

Benuwunua narsokenus IPOBOJIOKH PeryaMpyercs pesucropom 28. Benuuuna
HATSDREHHS BEIOMpaeTcst no Tabnune B 3ABHCHMOCTH OT JHaMETPA MPOBOJIOKH.

Ckopocrs nepemoru NPOBOJIOKH perynupyercs pesucTopom 31 no BoabTMeTpYy.
Cxopocrs Bribupaercs o Tabaune nacnopra cranka. C YBEIHYCHHEM TONHHBI
3arOTOBKH CKOPOCTh YBEJIMUHBACTCS.

-



Tipa ycranoeke pexuma 06paboTku yCTaHaRIMBAIOT 3aaHHYIO YaCTOTY HMITYJIbCOB
+ COOTBETCTBYIOMIEH aMIUIATY Abl TOKa. Habop yacTors! i ammumaTy s Toxa Habupaercs

KOXOM, TAC IEPBAS LUM(pa AaeT 9aCTOTY C/IEOBAHHMS HMITYJILCOB (OHOM M3 TPYTIIILI
XHOMOK 7), BTOpast — aMILTHTY Xy TOKa (OAHO# K3 rpyms kHonok 6). Kourpons
pexmmeos - 110 HHAHKATOpY 3. [Ipr KOpoTKOM 3aMbikanuu paboumii npouecc
OCTaRIREHEACTCH. Benvuuna 3TanoHHOr0 HanpsHKeHHs: Peryaupyercss pesHcTopoM 25, a
EOMYPOXL YCTaHOB/IEHHOIO HANPSDKEHHS HAa MEXCONIEKTPOJHOM NPOMEXYTKE
EPONIBOFATCS 110 BOJILTMETPY 2.

ITAROHHOE HANPSDKEHHE COOTBETCTBYET 33IAHHOM TOUIHEE 3aroToBKe. Bok
AITHBHOIO YIIPABJICHUS BIUIIOYAETCS KHOMKOM 5.

— 5. TexHos0rusi 3/1IeKTPO3PO3HOHHBIX BLIPE3HbIX paborT.

re”
ht %

5.1. Ha BrIpesHbIX cranKax 06ecnedHBaercs IepoXoBaToCTh NOBEPXHOCTH
1,0<Ra<4.0 mxm

BemunHa mepoxoBarocTH A1 PeXHMOB reHepaTopa onpeensercs no Tabumue
nacnopra. IllepoxoBarocTh BO3PACTAET C yBETHIEHHEM IHEPIHEH HMITYILCOB 1
YMEHBIIACTCH NPH YBEIMYEHUH TOIMHB 3arOTOBKH HiIH YMEHBbUIEHHM AMaMeTpa
AIEKTPOAA. '

Y MeHbIEHHE HATSDKEHHS! POBOJIOKH NOBBILIAET MEPOXOBATOCTS.

Beipeska npou3BOAMTCA Ha NPAMOI MOIAPHOCTH, T.€. AETANb SRISETCH AHOAOM,
HNPOBOJOKA — KATOAOM.

Tlpu Tommune aeranei 10 10MM — yacrora uMnynLCos — 8k, npu ToammHe Gonee
15mM — 22xIny,

TorpemHOCTH PAMOIMHEHHONO NepeMeIeH st CKOObI CTAHKA JIEXAT B NPEAeax
10micm 110 Beel mune xoza. OmubKa KOOPAMHATHBIX ITEPEMELCHUI Ha BCeH moma
KOHTYPa JETaei JIEKAT B npeaeaax 25MKM. )

5.2. OnexTpoj — NPOBONOKA.

OnEXTPOA-NPOBOJIOKY BHIGHPAIOT B 3aBHCHMOCTH OT MATEPHANA H TOMLIAHLI
3arOTOBKH.

Hnst 3MIeKTPOAOB-MHCTPYMEHTOB MPUMEHSIOT JIATYHHYKO MOJMOACHOBYIO H
BOIB(PaMOBYIO IPOBOIOKY. Hame - arynHyio, AuameTpom 0,2mm. Bossdparosast 1
MoHbaeHoBas — J0porast U AePUIMTHAS.

5.3. Pabouas XuaKocTs.

Hcnose3yercs 0CBETHTENbHBIN KEPOCHH M MPOMBIIUICHHAS BOAA C
AHTHKOPPQ3HHHBIMH [PUCAAKAMH H3 TPHITAHONIOMHHA U HUTPHTa Harpus. C
YBEIHYCHHEM KOJM4ECTBA NPHCAZOK JIEKTPONPOBOAHOCTS Bo3pacraer B 10-15 pas.

5.4 Pacuer 5KBUAMCTAHTI.

Yame Bcero 06paboTky BeayT npoBonokoii Anamerpom 0,2mmM. TIpu 3170M mHpHHa
pesa nony4aercs 0,24MM. 3HAYMT SKBHIMCTAHTA JOJDKHA OTCTOSITH OT BHIPE3AEMOro
KOHTYypa
Ha 0,12mm.
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baNe - Ha3z\aueHHe OPraHOB YUPABJICHHS
03,

1 ' 2 :

1. BonsTMETP H3MEPEHHs HANPSDKEHHS HA MPOBOJIOKE B 30HE «PE33HUD) UL KOHTPOJLA
paboThi 610Ka aAANTHBHOTO YNPABJICHHS.

2. BonsT™MeTp H3MEpEeHHs HaNPsHKEeHHs Ha MEXK3/IEKTPOAHOM NPOMEXYTKE.

3. Haaukaropsl KOAA YaCTOThl M aMIUTHTYAbI BBIXOJHOI'O TOKA.

4. KHOMNKa BKIIOMEHHS NFEHEPaTopa.

5. KHONKA BIJIOYEHHS M BBIK/IFOUEHHMS YCTPOHCTBA AJaNTHBHOIO YIIPABICHMA.

6. Knonku nepeximodeHus aMIUIMTY bl BBIXOAHOTO TOKA.

7. KHOnKH nepeknio4eHns YacToThl.

8. KnaBumu yCTpOHCTBA aAaNTHBHOTO YIIPABIECHHUS I/l 3a71aHHsl TOMHBI

obpabarpiBaeMOii 3arOTOBKH.

9. CeeTo Ao p! MHAUKALMH 33JaHHOH TOMIMHBI 00pabaTsBaeMOH JETAIH.

10. CBeroaox CHrHATH3AUHH O TPOO0e CHIIOBBIX TPAH3UCTOPOB.

11. BoabTMETP KOHTPOIS HATsDKEHHS ¥ IEPEMOTKH NPOBOJIOKH.

12. Ceroanoa cursammsamyu 06 oOprIBe NpOBOJIOKH.

13. Knonku BKIIOYEHHS ¥ BLIKIIIOYESHYS! JBUraTeneii nepeMOTKY NPOBONOKH.

14. CBeTOoAHOA CHrHAMM3ALMH O KPAaHHEM NOJ0XECHHNH KAPETKH CTAHKA.

15. KHOMNKa BKITIOYCHHS ABUIaTesl O heMa BAHHBL

16. CBeToaso ) CArHAIH3ALHH 00 OKOHYAHHH MPOrPaMMbL.

17. KHonka BHIGTIOYCHUS NIePEeMeieHsd BaHHbI.

18. KHOIKE BKIIOYEHHS H BHIKIIOUEHHs JCOHH3AHOHHOMN YCTAHOBKH.

19. Ceeroano CHrHANK3alMyi 0 KACAHWH J1eKTPOJa-NIPOBOJIOKH K JAETANIH.

20. KHONKH BIJIOYESHHH H OTKIIOYEHHS YCTPOHCTBA MHAMKALHMH KACAHMSL.

21. KHOIKH BKIIOYCHHS H BHIUTIOYSHHS HACPY3KH FEHEparopa u CBETOAHOL

CHIHATH3ALMH. ’

22 ‘

23. Knomnka BKIIOYEHHS ¥ OTKIIIOYESHHS! NIOJICBETa CKOOBI CTaHKa.

24. KHONKH BKJIIOUEHHS ¥ OTKIIIOYEHHS NEPEKIIOYCHHS KOOPAMHAT.

25. Pe3suCTop YCTaHOBKH 3TATOHHOIO HANPSDKEHHS PErySTOPA NOJAYH.

26. KHonka BKIIOUEHHS JBUTaTE/ sl ONYCKAHUA BAHHBL )

27. KHONKH BKIIOYEHHS ¥ OTKJIIOUSHMS ABUTATE/ sl HACOCA HAMOJHECHHS BAHHbL

28. PesucTop peryJMpOBKH HaNPsDKEHHs HA JBUIarelle HATsDKEHUS MPOBOJIOKH.

29. Knonka BKIIOYEHNS BOALTMETPA AJIsl KOHTPOJISA HaNPSKEHHS HATSDKCHHS -

TIPOBOJIOKH:

30. Kuonka BIJIIOYEHHS BOJIBTMETPA I KOHTPOJIS HANPSDKEHHST EPEMOTKH
 TPOBOTIOKH.

31. Pe3ucrop perylInpoBKM HANPsDKEHHs HA ABHrarese nepeMOTKH NPOBOJIOKH.

32. PykosTKa NPOAOILHOID NePEeMELiEHHs CKOOBI.

33. PykosTKa IONEPEYHOTO NepeMEeIeH s CKOObI.

34. BBoaHO# aBTOMATHYECKHH BBIKIIOYATSIb CTAHKA.

35. Benruiab nogauu paboueil UAKOCTH B 30HY 06pabOTKH NOIHBOM.

36. Benruiib moga4un paboue MUAKOCTU JIA 3aNOMHEHHS BAHHbL.




Brmonnenue 1aboparopHoii pabors

1. HeobxomiMo cocTaBuTh 9KBHAKMCTaHTY 00paboTKu aeranm «ckobay,

_ TPeHA3HAYEHHOM /U KOHTPOS JeTaNeH (YepTex MpHIaraercs).

2. IpoussecTr HANAAKY CTaHKa 115t 00pabOTKH M COCTABHTH MHCHMEHHBIH OTYET.
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HHcTpyKups no TexHuke 6e30nacHocTH npua
BbINOJIHEHUH JIA00paTOpHOiA paGoTn Ne 2

1.IIpuBecTH B NOPANOK pabouyio OAEHKY.
2.Y6enuThes B UCTIPABHOCTH CTAHKA, NPEAOXPAHUTENBHBIX U
3a3eMJIAIIOIIUX YCTPOMCTB.

Pabotars na cranke Ge3 koxcyxa 30HbI pE3aHus 3anpeneHo.

IIpoBepuTh Ha X010CTOM XO01Yy:

- MEPEMEIICHUE KAPETKH U CKOOBI;

-~ OPOTSDKKY MPOBOJIOKHY;

- BKIIIOYEHHE F€HEPATOPOB MMITYJIHCOB M YCTAHOBJCHHE
TPEOYEMBIX PEKHMOB 00PabOTKHU MO BOJIETMETPY;

- paboTy HAacoCa HAIOJIHAIOMIETO BAHHY.

Bo Bpems pabotsl cnenpyer:

. HanexHo 3akpennars nerans.

2. Cobmopatp pexxumsl 06paboTKy.

. 3anpenaeTcs CHUMATh Kakue-nubo OrpaK/IeHus,

AEOI0KAPOBATE NPEYCMOTPEHHBIE KOHCTPYKLHEH

CTaHKa OJIOKUPOBKH.

. 3anpemaercs OTKpHIBaTh mKadbl JNMEKTPOOOOPYNOBaHHS U
TNIPOM3BO/IMTEL KAKHE-TMOO0 PEMOHTHEIE PaboThl MM APYTHe
JCHUCTBHA.

5. Henp3s onuparscs Ha paGoTaromee 06opynosanme.

6. B uexax npeanpusaTis nepeMemiarses TONbKO Mo
YCTaHOBJICHHBIM NpoxofaM. Cobmoaats aucuununy. He
3aX0Th B ONACHYIO 30HY paboTH 000PYAOBaHMS.

7. 3anpemeHo BBIONHATS pabOTHI He HpeyCMOTPEHHbBIC

JIAHHOI 1a00paTOpHOIi paboTOi.




MuHHUCTEPCTBO 06paszoBanus U HAyKU PO

®reoy BIo
«BPAHCKNI rocynapcTBeHHbI TEXHUYECKUIM YHUBEPCUTETY

MoONNUTEXHNYECKUIN KON
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JlaGoparopuas pabora Nd/
Tema: “IlpoBepka TOYHOCTH NO3HUMOHMPOBanus cranka ¢ YIIY, yerpanenue
3330pOB B MAPHKO-BRNTOBOH nape”.

1.Heas paGornt
IIpakTHYeCcKOe O3HAKOMICHHE C METOMMKON PeryMpoBaHHA WIAPHKO-BUHTOBOMH Napsl B
crankax ¢ HITY.

2. Hexoanbie fanHbIe
OBopynoBanne, 0CHACTKA, IPHHALICKHOCTH, J0KYMEHTALIHA.
2.1 Opesepubiit cranok ¢ HITY
2.2 Unpmukarop Ha croiike
2.3 3aroroexka (1 wr.)
2.4 Tlacnopr cranxa
2.5 llporpamma 06paGoTku 1o Kpyry
2.6 lllapuko-BuHTOBaS Nnapa

3. O0mue cBeAcHus 0 WAPHKO-BHHTOBOH nape

[LlapHKo-BHHTOBAS Tapa COCTOMT W3 Kopriyca ¥ asyx noayrack. Kaxnas noayrakika
HMEET BHHTOBYIO JAOPOXKKY MOMYKPYrioro npoduid JUis Kauenus wapukos. B noayraiike
HMEIOTCS TPH BCTABKH, COSMIIIOMue coceane Jopoxai. B pesyanrare obpasyiorea 1pi
FAMKHYTRIX KONLIA KAYeHUA MAapHKoR.

Ha ¢nanuax nonyraiku ¥MeoTca 3yObs, KOTOPbIE BXOAAT B COOTBETCTBYIOMIME Na3bl
kopnyca. Opna nosyraifka wMeer 4eTHOE HMCH0 3y0heB, Apyras- HewerHoe, T0 eCcTh
OTJIMMAIOTCS Ha O/1HH 3y0 2
(Aufl). '

Jns eweibopku oOpasopaswerocs B ILIBIT 3asopa xopmyc ¢ mnoasyraiikamu
CBHHYHMBAIOTCA HA BTY/IKY, BHUIBHIAlOT NOJYTAHKH M3 KOPIYCa H NPOBOPAYHBAIOT B OJHY
CTODOHY Ha HeoOXxomuMoe 4HCIO 3yObeB, 3areM BHOBH 3AABHIAIOT B KOPMYC H
3aBHHYHBAIOT €0 Ha Ball.

Bud A

Pl sl B s i -
E%OOOO_

N AURRRENERRRS
! R p -

ARRIRINNINNRRNN

.....................................

G N A 2,
=INNMNANN \§




[lp# nosopote BYX MOMYrack Ha OAMH 3y0 MPOHCXOAMT CMEIEHHE BUHTOBBIX KAHABOK
MEK)LY COOOM B OCEROM HHlIPARICHUM HA HEJIMUMHY:

8 = e (!

Fae: p-mar BHHTOBOH KaHABKH;
N=41CI0 3y0hen Ha e O/HOM 10y aiiKu;

1 uBeno 3yGbes Ha Qriante BTOPOH momyraifku,

4. lposepxa 3azopos B LLBT
Boamoxwsl /1Ba criocola nposepKy BETHIHHBI 3230D0B,
4.1. Ha crone ¢peseproro cTanka yCTaHABAMBAIOT 3ar0TOBKY H obpabarsisaior ee
N0 KPYroBOMY 3JMMKIYTOMY KONTYpy nmo pmexenmofl s "IV mporpaave. 3arem
BHITIOTHAIOT 3AMEPHI THAMETPA 3aFOTORKH B JIRYX MEPIIEH/MKYIAPHIIX HANPARAEHHAX 110
OCH X H Y CTaHKa.

\

P, 2

llpw mamrom 3asopos B LLBIT crona pasmep mmamerpa no ocu x Oyaer Goasie
PAIMEDY, SUI0KEHHOIO B NIPOIPAMMY, HA BEIHYHHY 3430Da.

Ips mamwum 3asopos B LUBIT canasok momysennsiit fmuaverp no ocw y Oyner
Uit Lic SWIVACHRVIY B HPOIPaMMY Hu BUHHHY SESUPU.

4.2. YCTasoBHB HHIHKATOPHYIO CTOMKY CANA3KH A HIMCPHTC/bHMH HAKOHCHHIK Ha

CTOJI, BpAIIaeM MAXOBHYOK IEHEpATOpa B OAHY CTOPORY, YT00HI BHIOPaTH 3a30psl. 3aTeM
VCTAHABIMBACM MHIMKATOD HA HYTb M BPAMACM  MAXOBINIOK ' TEHEPATOPA B
TPOTHBOTIONOKHYIO CTOPOHY 0 TEX 11OP, NOKA CTPENIKA HHIAHKATOPA HE TPOHETCH ¢ MecTa.
TIps 3TOM NOACHMTBIBACM KOAHWECTBO INEAYKOB MAXOBHK. [lHCKPETHOCTH nepeaadu
YMHOKAEM HA 9HCIO INETYKOB [0 HAMAMA CMEUICHHS CTPE/IKH M MONYMHM BETHUHHY
3a30pa B LUBI canasox (1o ocu y).

AHATIOMHIHO HIMEPAEM BEAWYHHY 3a30Da 110 OCH X.

5. Hopanox sumoanenus paboru

5.1. Iponecrn 3ameput 3asopos b LBIT cornacio pasaeny 4

5.2, Paccunrars HeoOXomMilt yron nosopora nonyraex LLUBIT B 3aBHcHMOCTH OT
KOHCTPYKTHBHBIX 0CO0CHHOCTEH COrsIacHo pasaeny 3

5.3. Iposectu perymposky LLBIT cornacko pasaeny 3.

6. Hacrpykuns no rexauke GezonacHocrs

6.1. TIpusectu B OPAUOK PabouyIo OUEKILY

6.2, Y6eanticA B HCUPABHOCTH CTAHKA, HHCTDYMCHTA, TPHCTOCOOCHHIA,
OTPOKICHHN, 8 TAKKE MPEIOXPAHHTCIBHBIX H 3B3CMAMOUNIX YCTPOHCTBCO CTOPOHBI
MCKTPOIHTAHHS.




Paborars ua crauke 6e3 KOKyXa 3anpemaercs.

7. Bo Bpems paGorsl caenyer:

7.1. Hanex11o i JeCTKO 3aKperuIaTh NPHCNOCOOAEIN, HICTPYMEIIT i 3aroTOBKY 112
CTanKe

7.2. He notparusarsca 10 BPAIMAIONIMXCS W JABIKYIIMXCA YacTel cTaHka u dpes

7.3. He npom3ssouTs M3MepeHHs B npouecce obpaborxu

7.4. PexuMbl pe3aHbs JO/DKHB! COOTBETCTBOBATH PYKOBOJICTBY MO IKCILTYATAIAN

7.5. 3anpcmacres CHHMAaTh  KakMC-1a00  OrpamiacHms,  Ac6a0KMpOsaTh
NPEAYCMOTPEHHBIE KOHCTPYKUMEH CTaHKa0NOKHPOBKH

7.6. 3anpemaerca OTKphIBaTh ABCPh KabuHeTa BO Bpema palors  (oTkmouaercs
CTaHOK)

7.7. Henb3s onuparses, CAIMTHCA Ha HANMPABIAIOUIHE CTAHKA

7.8. B uexax npeNpHATHS NEPEMEMIATECA TONBKO 10 YCTAHOBICHHEIM NEPEX0IaM,
Cobmoaars MHCIMILTHHY, HE 3aXOMTS B ONACHYIO 30HY paboThl CTaHKa.

~ MunucTepcTBO 00pa30BaHUs U HAyKu PD
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JIABOPATOPHAH PABOTA Ne 5
TO3HAKOMAEHNE ¢ YCTPOICTBOM ¥ PaboToii 0CcHOBNBIX Y3108 “Ppesepliors
cranka ¢ YI1Y, najagka cranka na 00paborTky sajanioi aerann’

I. LEJIb PABOTBI: [lpaktudeckoe O3HAKOMIGHHE ¢ YCTPOHCTBOM i paboioh
OCHOBHBIX . y3710B (ppeseproro cranka ¢ YTV, wanaukoi cranka na oOpaboiry
344aHHON HEeTaIi.

2. UCXOJAHbIE JAHHbIE:

O60py RoBaHKE, OCHACTKA, TPHCIIOCODICHMS, MPHHAANEKIHOCTH, AOKYMCHT AT,
2.1. Cratox tana 6P M®3-1 ¢ YUITY 2P32.

2.2, Pexymue uHcTpymentsl (pesa, CBEpIO).

2.3, flpucnocodiienue 11 SAKPEIUIEHKS 3ar0TOBKH - NPHXBA1LL, YHOPL.

2.4, U3sMepuTe/ibHEIE HHCTPYMEHThI: LITani eHUMPKYJib, JTHHeHKA.

5. TexHONOrHyecKas AOKYMEHTAllsi 110 paspaborie ynpasisiomed nporpanmma:
depTex Aelaiin, PACUeTHO-TEXHONOTHYECKas Kap1a, PYKOIUCh NPOrPaMm L.

2.6. Barcroska Aerann.

2.7. PYKOBOACTBO MO 3KCILIyaTAllMK CTAHKOM.

2.8, MHCTpyKiins 110 TEXHKHKE 0€3011acHOCTH.

Pt

[

3. OBILUUE CBEJEHMSA O CTAHKE 6Pl M®3-1
3.1. Ha3sHauenue H 00AaCTL IPUMEHEHHS.
BeprukanbHo-pesepibtit KoHCOAbHBIH cranok ¢ HIIY B HHCTPYMCHTANBHYIO
MaraiWHoM, HEHOBOPOTHBIM BEPTHKAJbHBIM IUNUHAENEM H HEOBOPOTHLIM CTOINOM
6P11 M®3-1, npeanassaueH Ui  MHOFOMO3HHMOHHOA 06pabdoOTKM  Hiieiii
CROKHOrO NPORYMAS M3 CTaly, 4yryha, uBeTHbiX Mmeramiob. -Ha cranke moryr
BBIIOMHSITECA — pasiMuHbie BUAb 00padoTKu: Qpeseposatiic, pacradnbanie,
cBepiicHie, 3eHKepOBaHUe, pasBepThIBaHUE, HapesaHue PesbOLL WP 3a O
YCTAHOB JETajiH. ¥

MlanHuiii  CTANOK OCHAIUEH CMCTEMOIl uporpammHoro ynpasictis 2P32,
UMeeT ABTOMATHUYECKYIO CMEHY HHCTPYMeHtTa st MeieeT pabotath OAHOBPCMCEHHY HO
TPEM YIPaBAsdeMbIM OCSM. i
3.2, TexHuueckas XapakTeEpUCTHKA CTAHKA;

3.2.1. Paboyas nuowans crona — 1000x250 -
3.2.2. Hanboubliiee nepeMenietne Croia, M.
8 NPOLOBLHOM Hanpamienuu - 630
B 1ONepedHoM Halipasiennd - 300
B BEPTHKANBHOM HatipaBieHuy - 350
3.2.3. Pacciositne 0T TOpLa MiiHHAeNs 1o paboueli nosepxHocty crona, Mm.
saumensiuee - 50
Hanooblee — 400
3.2.4. PaccTosiHue OT WIHHASAS 40 BEPTHKAALHLIX HALPABIMIOLIX CTOM, MM -345
3.2.5. [Ipenessl 4actor Bparienus, 06./ MuH. - 63 - 2500 (00/min) v
3.2.6. Kojit4ecTBO 4acToT BPALLEHNs IPH MIPSIMOM 1 0OPATHOM BPALLCH It - =17 «
3.2.7. Tlpejienbl noaay croiua, MM./MuH. - 6 - 4800 ~
3.2.8. Hanbosibilice yeuime noaadn io kaxioi ocn, kH - 8
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V3.2.9. Konuaecso rHE3) HHCTPYMEHTENEHOTO M a siina - 8
V3.2 10. Haubonpiinil 20NyCTHMEIR JMamerp (ppeshl, 125 mm
3

3.2, Bua nrepnoisiuni - JinHeiiio - kpyrosas ©*
3.3, Huene yupagistembix oceit - 3
3.4, Hueno opnospemetna paboraonix ocei

ipy snHeinol nrrepnonsuug - 3

LD KPYEOBOH BHTCHTIONSILE — 2
3.3.5, VIporpaMmMoBocreiis - 8 JOPOMEUHast feponeivg ",
3.3.6. Cuaprusatoiiee yCrpoieTso - GorosiekTpriecioe
3.3.7. Cropoets cHuThisalng, crpok/cex- SO0

vt PABOTA B PEAVMAX
/4.1, Pescuim nood ."'5> :

ay BOJ Upopmanit ¢ HephoieHT B! ¢ noMouibs DY

@*‘\ § '[ A 6 % ._@ ) .
Halamh sy = : d ; HADAIONAN 1 HH R DOBR IS

rerera: "Bson sona 1Y, BeraBere nepdoitenty s HOY  w srinoduie cro.

[powssepre sanyex DCY, qug gero Hakmuie N C o oxonuanun psona

HAOMIOAAITE HILAMIIPOBUHHE TeKCTa:
Broj 30 |
Py
HOTTOMHCHO

0) BBOA HHGOPMALKT ¢ TIOMDIBIO Kiapuarypbl ¢ 11O

wf

‘ R AR D |
Havark x\‘naumun12:5> d g : ..é.j_l Wi aRpame Oyaed

URIHHMPOBATLCS Bsop  3ona !
- c Mo
42, Pewum BBOsAT 6
o
HaEMOTE Knasmiy | " Byaet MHANIUPOBITHC | Buison o

NPOH3BEANTE BLIOOP 30HLL, HATpIMep, | s 9ero nasaire kaannuy HP2 1 S

ta (10, Oyaet nnannupoBLes: Buisoi Bona

VICHOMHERHE JAHHOTO DEKHMA HPOHSBOANTCS 1O HATKHT IO KIKIBHINN
Buigoi urdopmating (poi3sopdtes w3 1, 2, 1361 3Y i nepdicpatop.

|

v 4.3, Pemum ol foner Kajipan

v

)
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Hauemire ———->, Oyscr wrampposarses "Touek kanpa™ Hpod e e nonck

L2: X :

wauAna  nmornmanan: HP “ ('i\-','i-'l MR HHIDOBRI LU Y
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crpoke  "Haltu".,, HaxMuTe .® [Ipu srToM Ha Bepxneld crpoke Oyje
MHJMUHPOBATLCA: MOKCK Kaapa Yo |, Ha HHIKHER CTPORE - HCHOIHCHO.

Habupas 110 AaHHON METOAHKE HOMEp Kaapa BMECTO Hauaid [pOrpamabi,
flakmre HyKHbIH Ne,

vi.4. Pexum "PEJIAKTUPOBAHUE" D

! lu;ncmufre:D , Oyaer MBIMLHPOBATLCS
Penakrop 3oHa ;

Junaitre Ne 3oubt, naxas HP | §: 1 '—@ , OVAeT MHHIUPUBATLC

Pepaxrop 3oua l
Haocpmc uumcp nporpammel, nanpusmep, HP, % ; 2. Ha nocneanci crpoke
BbICBETHTCS Y0 2;

Haxmure Eﬂ—> Fcnu nporpaMmbi B [AaMSITH HET, TO HA NOCHEAHCH CTPOKC
BLICBETUTCH "HHpOpMAaHy HeT", @ eCIl eCTh, TO HA HKPAHE BLICBETHTCH
Penaxrop 3oHa |

3 2 ﬁz

Haoimas .Knaumuy@ , MOWCHO HOCHEAOBATEILH0 KaAP 32 KAAPOM BbIBO/UTTL
Ha HDGIE IO TIPOTPAMMY I IIPOHBOAHTE €¢ 01PadoTKy.

V4.5, Pescum "PYYHOR BBOL"

Ny »
Hasomu x . 6ymer  mnanumposathes "PYUHOM BBOJL". Hadepure ¢ 110
HHQOPMALLIG KIPd, KOTOPbIA HEOOXOANMO OTPAdOTATE, HANPHMED,
CCOXH10000  Y+10000. niist 31010 HKMHTE!

BP; Cy HP1O; O
BP; X; HP;+; 10000;

BE; Y; HP;+; 10000;

JLst OpaouUTKr Kapa nancmuuﬁb‘

Fipu pm)mv B peKHME "PYUHON BBOJL BOSMOKHBL 1€ A PEKUMbEL 1O 118
peaaine “ABTOMATHUYEC KHA".

46 Pewin "ABTOMATHYECKMH". <l>

I A1l Her'o HORMITTT

Hpeasaprreinbuo yeTaHoBHie . Pl .

H‘P; %; "[; ’6’ & ’ . o oo att - o -
OyAeT MHAMLHPOBATLCN Haru", HamMure, na BEpxHeH
crpoke soicserures “llouck kanpa”, a Ha HEARHEH - “nenodneno”.



Hepeiinnre pe’mnMB;= U 1ero mmcmne".._’:.b ,ona HO sonovurs

IHAPOCHCTEMY HAKATHEM , 1aTeM KHONKY B Hd YoM KC, itylinie,
Cranok Oyaer Bectit padoTy (0 NPOrpaMMe B aBTOMATHYECKOM DUKiMe.

B pexume 3 BOIMOIKH B HOAPCKHMDL.

g i
4.6.1. Jnst yCKOPEHHO 0TPadoTIcH MPOrPEniMbl HAKATL KIasHily i
Ha sropoit crpoxe fossures wudopaiatna: YK,

4.6.2. Jlag nokaapoBo# o1paboTKi HpOrpamMMel HAKa L Knasuiny D
Ha skpane wnpmunpyercs: KUP,
4.6.3. Ocuosias NporpiaMma /Kajipbl, OTMEHEHHBIE/ = HIPOHYCK, HE UIPADETLIHI S

. o Jls BBEIHOJMHEHMS  NOAPSKHME  HCOOXOMMMO  HIKQTL  Wilasuity

4.6.4.  DLunowkposka JBHmKe s // OTPAdOTKA  NPOIPARINLL O skt

...Ha skpane soicseriies: OCH

mipopmaniii na nphsoi. Hpi sasamm snannum / ittmn i pye s bhitp

7 usr

4.0.5. baokupousica 1exion0 o OEPAGOTKA HPOTPAMMLL GU oG

# MST

CTUHOK TEXHOMOT MHSCKEA KOst Hpu it iin niunpye ross b

£
.6.6. OcTaHoBKa 110 IKEHAHHIO GHEPATOH -2 = OCTAHOBRG (POl PaRiainl Ha

Kaupax, # xortopete sseiena womaroin MO T Tlps, nawarin ron v
spicBeynpsactes MO
_ i ok
4.6.7. Mt i aecKoi orpadoT ki HPOPamMMbl HOKR b IO1a sty <=
Ha skpave nnauunpyeros: LKL

77

/4.7 Pexcun "CEPOC

7 -
Haucars KUy ;PR STOM Ha ORPaie DYAST HHAHIHIPOBaT Lo

COpoc o
Hawars kinasiiuy Lo nenommemine fa noCHeated Crpone Bhicse o)
UCTIOJNHEHO.
3.8, Tlepexon  x peasumam,  sapasaesein  HO,  npowssopiics pepenoios

frepeitodaresst pentimMon padboris va T 153 BOAOACHI JIPOLDAMALL 1 HOAO KT,
COUTESTUTBYIOUCE PERAMAM DYHHOPO yupasiciivg.

[iporpasmioe  odeciicente  0DCCHCHHBACT  BLINOIHCHHE  DUAIMO *Fanaaka”,
“Mexonnoe".
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5. Hopstnok BhinojHenns patbol bl

5.1. Osnakomienue ¢ 1O (nyasrom oneparopa) # [C (ryasroM cranka) puc. 1.2
tTabn. 1-2. ‘
/5.2, Hanagka cranka
Hanaaka cragga Ha 06paboTKy AeTiM COCTONT 13 CHEAYIOHINX DIEMEHTOB.
YCTAHOBKA PEKYIUETO HHCTPYMEHTY,
YCTAHOBKA W 3aKpPeilieHue 3ar0T0BKH,
“ripusa3Ka” ocel KOOPAMHAT AETAIN K OCHAM KOOPIHIAT CTutiid,
L"l'u;;gzgsnca" MHCTPYMEHTA K CHCTEME OTCHE Tl
v 5.2.1. YeranoBka 1 3aKperieine 3aroToBKH. ‘
3aroTOBKA YCTAHABIMBASTCA HA CTON W KPEMHTCS C MOMOILBIO NPHXBATOE H yIOPOB.
1522, VCTaHOBKA U KPEINIEHUE PENYLIEro HHCTPYMEHTA. -
HeoBxouMbill peayuiit HUCTPYMeHT sl 00paboTri 1e1aih, yerananitsacto b
oupeneséHHbie N03MLHK HHCTPYMEHTANLHOIO MAra3HHa Cotiaciio YNPABIRIOUIEH
NPOTpaMMbl CACHYIOIINM GOpa3om:
[lepexmoddreny W3 aBJOMATHYECKOIO PEKUMa EPEBECTH B PEAKUM «HAHMA LKA,
,

BRIOYHB: Tymbiep BBepX, nepeiith 8 perunm "ucxoanoe”. Hepemeuietie
CTOMA 110 TPEM KOOPJIHHATAM B HCXOHOE OCYLMECTRITH NOOUEPEUILIM BRIHOUCHHEN

iymBepon®s y¥; Z¢.
COOTBETCTBYIOUIMX  KOOpUuHaT. Jlojkua DPOWSOHTH  OPHEHTALMA  HIMHIe ¢
HHCIPYMEHTOM. JIBHAKEHHE Marasutia BIEPEN OCYLIECTBWIL, LOCTaBHE cyduicp i

BEPXHEE HOJIOKEHHE E Ha T1C paouctnem Tymdaepa BHH3 *H’ PasIUt L

nncrpyment.  Ha  croiike WY 'ryM(')Jlt:pH BRJOOUMTL  BHH3,  OOYCTHES

HHCTPYMCHTAIBHBIR - MAra3mMl,  BKIOUHB ryMonep iy ;\/nyynu:x'.xmnu:m
HOBOPOT MAraszilia, OTHICKHBAS HYAYIO HaM HOSHUITO. YCTaHOBUBE HHCTPYMEHT s
HYKHBIE 103HLHE, * TIOADEM # OTBOL Maldshitl OCyHlectBiberon o OOPATHON
HOPHIKE,. NIEPeBoIst TYMOIEP B BEPXHce ION0KCHHC.

e AT

2.3 pasgska ocell KOOPAMHAT CTANM K OCHM KOOPIHHEAL Cralihit.

B e, Gpesepioro CTaka jaKpeliite HHAMKATOPHLIT HEITPOHCRITeIy prc. |
WM ONTIYECKHil  HEHTPOMCKATEN s puc. 2. B UCHTPAILHOE  OTHCpUTHC  Cloli
YCTAHOBHTE INThIPL (HEHTP).
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Hpoussepirie BrIX0n CTOMG B MCXOLHOE ITOMOKCHNE HO tyniry 5.2 0
d 'q—

BEAOUNE TyMOnep sHiS BEPEiT B3 pewtint "Hidiaara",

LleHp yeranosoquoro ureeips yCTaRHARIMBACTU TOUYHG MO o Lio winalige s, o
T ICHSE TOYHO coBnahagt o ilt.‘.l!'i'!)OM LTRSS YOG, Ko Jia Bioiiodeidie o i
MEAHKATOPA (pH Cro BPdCrin OCTEHETCH HEHSMCHHELIM HIH wailqd Kolrposuiinie
PDUCKH ORYISPY COBHBARCT © PUHCKAaMK Ha iotwpe. locie cotseiciing Huirpa
WTHIPH ¢ OCLIG tIHHHACIB BRIBEJMTC HA DRPal nootiepdnno oo X oo Y oHaait e

KildB i

BP; X35> | . -
N Do HOHAHHBIE SANMINETE B PADOMYIO  FCrDadh, Hanpiacp, XK
310165,

BP; {} "
4 3 o danteie Y OC - 147255,

Koopiauuary to ocu Z upumem - Z OC - 92000

: e g .
Ha HC nepesifiouatens, (epesec i 5 peskdy nporpania’ «-—-—p! L T o

KTIABHINY i@; HE; 8 63 e ;m
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HO TEXHIKE DESOHACHOCTR Upi HposeRenng sudopaiopniy palor

(3 t

aapopatopan UPesnoaornveeroe obopy tosaine
o K siabopuroprining padoraM aoiyCratoion A, HpOuc e S i DYICTK. 1o
TEXHHKC DEI0MACHOUTH APH OPOBEHACHIT HaOODATGPHEIE Padin

2. Hpa sutnosieninm 1adopatopHbiX pator Heotx it

a) Hue HPHKACATBO] K DHEKTPHYECKHAT HpOHO N, KAOCHN B 3NGh !}'mlipmm;)ul\l;
G)  Ocreperarbest CAMBHON CTPOKI CRIVIBHEIG, @ 1hoKC BLEIC T HICTPYMETT:

) OCreperarsest ABAAYHITHXCH N BPAHIIO TN CH HaC Te il Me i s G,

1) He donycrarn sarpomomacius paocict o vecia,

Al bes paspciteittd npeiojasaredis Hith gasopatita Be HYCKatn 5 XG0 Cidlor]

¢) Padorate ¥ Clanke 100LKO APH 3aKPLUITOM SHIHTHOM 3KPAiic,. R TORORHOA yOOP;
x) Hpn poiiosunenin 1aboparopabix panot HeGOXGHHMO OHIb BHIMATE HLIELML, HE
OTHICIKATLCH o TopPOHHAMHK DASTOROPARTL 11 e OTHICKAT L APYINX,

) He Dpath boge daBars Heped CTaHok Kk 00 e e b

) He obnokamnsabes i Cranok.

3. Hlepen soigo sesnen Jadoparapinia patul  HE00NOAnMO YOCITRCE B
HCAPABHOCTH M e HHCTDYMEHTAE M UPpHCTIOCOU i

4. Hpn o0Hapy#CcHie HedeHPaBHOCTE DHCK IPHYCCROI AT SeRiieC =0l dacted
CraHKd, 3alHTHEY OFPisacieHd HeMeiieitig COOONIIIL OO oM SPCHOEARITEHI
I AHO0PUHTY. i
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NYUDLT ¥YIIPABJIEUM YYHITY 2P32.

L MHAMKALH S BPALUCHIHS HITTMHIES,

2.
3.
4.

6.

Tymbnep duxcannu marasuna»

Tymbaep nacoca oxdanienmns.
[epeitouares HanpapaeHus Bpailen s,
Heperniouatesib Auaiia3oHa CKOpoCcTei
Harpyska npMBOaOB WnyUHAENS.

Fymoiep BpalleHits Marasuta.

JIBHaenue MarasmHa BBEpX-BHUS.

9. JdBuKenne Matasnna Bliepea-Hasaj.

10,

Hepexmiouarens CKOPOCTER LUTHH IS
fyck nporpammst.

BbicTpbiit X0A.

Uepexmovarens poaa pabor.
FaMHUM HHCTPYMEHTA.

ABAPHHHLIT OCTAHOB.

Cron nojavu.

M Kaius HCXOAHOIO NOI0MCCHIs.
flyck rujipocuctemsl.

TymOuep HCXOAHOTO ONOKEHHSL.
T'ymOstepbi nepeMenieruns croia.
Cron mnunuess.

Hyck mnuugens.
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JIucT coryiacoBaHusi

JonosiHeHust U u3MeHeHus K koMiuiekTy KOC Ha y4yeGHbIii rox

Homonnenuss u usMenenus kK komiuiekty KOCHa Y4eOHBIH TOJ[ MO JAMCIUIUIMHE

B xommiiexkT KOC BHECEHBI CIEIYIONTNE H3MEHEHUS:

HomonHennss wu wu3MeHeHHs B koMminiekte KOC  obcyxmensl Ha 3acemanun 1K

« » 20 r. (mportoko Ne ).

[Ipencemarens I[T1K / /




ITakeTt 3x3aMeHaTopa
[Ipu mnpoBenaeHun auddepeHIUPOBAaHHOTO 3ayeTa Tpylma JeIUTCS Ha JBE

noarpynmnsl. KonnyecTBo BapuaHTOB 3aJaHus Uil CTYAEHTOB — 15.






JIMCT coryiacoBaHus

JlonosiHeHust U u3MeHeHns K koMIuiekTy KOC Ha yueGHbIii rox

Hononnenus u u3meHenuss kK komrmiekty KOCha y4eOHBIH TOJ MO JUCIUILINHE

B xommtektr KOC BHECEHBI CIIeTyIONTHE H3MEHEHHS:

Jomonaenns w w3MeHeHHs B kKoMmimiekre KOC oOcyxmensl Ha 3acemanmu 11K

« » 20 r. (mpotokou Ne ).

Ipencenarens ILK / /




COIEPKXAHHUE

1 ITpaktuueckoe 3anatue Nel «IlogoOpaTh cMeHHBIE 3y0UaThie Kojeca s
Hape3aHusi METPUUECKOMN TFOMMOBOM U MOJYJIbHOM pe3b0Obl Ha TOKapHO-
BUHTOPEZHOM CTAHKE . . .+ ettt nutteeeennittee e entatee e eateeeeatteeeeaneeeeeanneee 4

2 IIpaktrueckoe 3aHaTHE Ne2 «Pacuer HACTpOWKU AEIUTEINBHON TOJOBKUY . ....... 9

3 Ilpaktudeckoe 3anstre Ne3 Pacuer HacTpoiku 3y0000padaThIBAIONINX CTAHKOB:
3y0070J10€KHOTO Ha Hape3aHue MpsMo3yOoro kojeca u 3ydoodpe3epHOro Ha
Hape3aHue MPSAMO3yO0Tr0 U YEPBIUHOTO KOJECA. . uvvnnueenneenneeenneanneanneannen 12
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IIpakTHyeckoe 3anaTHe Nel
Tema: «llogoOpaTe cMeHHBbIC 3y0uyaTbie KoJeca JJA Hape3aHUus
METPUYEeCKOM JAIOMMOBOM M MOAYJBHOH pe3b0bl Ha TOKapHO-
BHHTOPE3HOM CTAHKe».

Heab: Hayuntbcs paccuMThiBaTh MEPEIATOYHbIE OTHOIICHHS U MOAOUPAThH
CMEHHBIE 3y0uaThie Kojieca JJisg TUTap KOpoOKH Mepeiad TOKApPHbIX CTAHKOB.

OO01mue cBeaeHus

['urapoit Ha3BIBAIOT YCTPOMCTBO, MO3BOJISIIOIIEE HM3MEHSTH MEPENaTOUYHYIO
BEMYMHY 3yOuaThIX TMepenady IMyTeM CMEHBI Kojiec. B KOHCTpyKIHAX
METAJJIOPEKYLIUX CTAHKOB MIPUMEHSIOT OJTHOMAPHBIE, IBYXIIAPHBIE U TPEXITapHbIE
rutapbl. Hanbonee yacto BCTpeuaroTcsl B CTaHKaxX JBYXMapHbIe TUTapbl. Kaxmayro
TUTApy CHAOXKAIOT OMPEACICHHBIM KOMILJIEKTOM CMEHHBIX 3y04aThIX KOJIEC.

JIns TOKApHBIX CTAaHKOB PEKOMEHIYIOT CIEAYIOMM Ha0op CMEHHBIX
3y04aThIX KOJIEC:

Z=20, 24, 25, 28, 30, 32, 36, 40, 44, 45, 48, 50, 55, 60, 65, 68, 70, 71, 72,
75, 76, 80, 85, 90, 95, 100, 110, 113, 120, 127.

Uto6sl mogo0paHHbIe CMEHHBIE KOJIeCa CMOTJIM IMOMECTUTHCS Ha TUTape U
YCJOBUS 3alEIUIIEMOCTH, KOTOPOE UMEET BHI:

a+b=>c+20

c+td= b + 22

Haubonee yacto mombop CMEHHBIX KOJEC MPUXOIUTCS MPOU3BOAUTH IS
Hape3aHus METPUIECKOH, TFOMMOBOM U MOAYJIEHOM pe3b0.

UtoOsl Ha TOKapHOM CTaHKE Hape3aTh pe3b0y Ha 3aroTOBKE HEOOXOIMMO
COOOIIUTH pe3Ily BIIOJHE OMpPEACNIEHHOE MO OTHOIIEHHI0 K YacTOTE BpPAIICHUS
IIOUHAEAS NPSMOJMHEWHOE JIBUKEHUWE BIOJb OCHM  3aroToBkKu. Peser,
YKperuieHHbId Ha cynnopte. [losiygaer npsIMOJIMHENHOE ABUKEHUE BIOJb OCH
3arOTOBKM OCH 3arOTOBKM OT XojaoBoro BuHTAa Py, = 12 mm, KOTOpBIH
MPOU3BOJUTCS BO BpalleHHE OT IIMUHACIS 4Yepe3 Mepenady UWIAHAPUYECKUX
3y0uatbix kouec (Z4/Z,)*(Z,/Z3) u cMmenHbIx 3y0uathix konec( a/b)*(c/d)

IHopsinok BbINOIHEHNsI padOThI

1[lnss monbopa CMEHHBIX KOJIeC Il Hape3aHusi METPUYECKOM pe3bObl
MOJIB3YETCSI CIIOCO0 Pa3IoKEHHs Ha MPOCThIE MHOKHUTENN

3m.. | Apx. Ne JTokym. Ioonuce | [lama
|Paspa6 Jum. Jlucm Jlucmos
[ Iepesip | |
13Epryw
H. K§ump.
Baimq  Apx. No doxym. [lionuc | dama




: P,
loy = —— I'ac

PX.B.*IHOCT.

i\ -TIEPEIaTOYHOE CMEUIEHUE CMEHHBIX KOJIEC (TUTaphbl 0/1ay)
P, — wae napesaemotui pesvovi

P, 5. — wae xo006020 éunma

ipoer. — HEpedamouHoe omuouleHue NOCMOSHHBIX 3Y0UaAmMbIX KOJlecC

2. JIns mombopa CMEHHBIX KOJIeC IS Hape3aHWs TIOUMOBOW U MOIYJIBHOM
pe3b0 HCMONB3YyeTCS CIMOCOO 3aMEHbl YacTO BCTPEYAIONIUXCS  YHCEl
IPUOTNKEHHBIMH IPOOSIMH.

2.1 Jlna Hape3aHusl TI0MMOBOM pe3bObl

. 25,4
iy = ———,20¢e

K*PX.B. *IHOCT.

K-uncno HUTOK, MPOXOAAIIMX HA OJWH JAIOWM Hape3aeMoi pe3bObl.

17 =254 = 127

=254 =—
2.2 Jlna Hape3aHHsl MOYJIbHON Pe3bObI
i = K*”—*m’rﬂe

K*PX.B.*iHOCT.
M- MOTyJIh Hape3aeMOil pe3nObl,
K- gncino 3axo/10B Hape3aeMoi pe3bObl.
[Ipu nonbope CMEHHBIX KOJEC TMTapbl MOHO BOCIOJb30BAaThCS CIEAYIOIIUM

IPUBOJOM 3HaueHus 1”7 u m:
127 _ 1600 _ 40%40 _ 432 _ 18+24 _ 330 _ 1130,

1 = — = === ===

5 63 7%9 17 17 13 13
47 x 127 47 x 127

" =380%5 4x5%95

: noepewnocms = 0,0005

_12*127. — 0021
T = W + nocpeuitnHocnto = U,

_ 19 x 21 . — 0004
T = 22127 + noepeutHocms = U,

= :norpemHocTs=0,12

[locne mnoabopa CMEHHBIX KOJEC THUTapbl MPOBOJUTCA TMIPOBEpPKAa Ha
3alIeTUIIEMOCTb.

[Ipumep 1. IlogoOpaTh cMeHHBIE KoJjieca TUTapbl TOAa4 JJisg Hape3aHus
METPUYECKOM pe3bOBl, ecin Py, = 12 MM, Py = 5,5 MM, o, = 1.

) a ¢ P, 5.5 11 %2+ 2 110 4 110
= —%—= = = = = —_= —=
o T AT P, %l 1#12 12#2%2%2 120 8 120
50
~ 100

a=110; b=120; c=50; d=100.
IIpoBepka Ha 3aLETUIAEMOCTD:
atb>c+ 20 c+d> b + 22

Y 2pryw

3.

Apx.

No doxym. [lionuc | dama




110+120> 50 + 20 50 + 100 > 120 + 22

230> 70 150> 144

Ipumep 2. 3amena P, BLIpaKEHHOTO NECATUYHOM JPOOBIO MPOCTON APOOBIO,
eci Py p = 12 um, Py = 1,25 mm, ey, = 1.

jo=3_Cc-_ P _5.qp_5t_1,5_20,25

M b d Pyp*igeer 4 4x12 4 12 8 60’

Takue Koseca B MSITKOBOM HabOpE €CTh.

[IpoBepka Ha 3aLETISAEMOCT:

a+b> c + 20 20+80=> 20 + 20

ctd>b + 20 25+60=> 80+20 ,

kosieco «b»=80 He BoOMAET B 3allEIUIEHUE C KOJIECOM «a»=20

[ToMeHsieM MecTamMu KoJeca, CTOSIIIUE B 3HAMEHATelIe, TOr1a
A_c_20_25
b d 60 80’

[IpoBepka Ha CUEIUIIEMOCTb:

20+60> 25 + 20

25+80> 60 + 20

3aremiseMocTb obecrneyeHa.

[Tpumep 3. IlomoOGparh CMeEHHBIE KoJieca TUTapbl MOAad JUisl Hape3aHus

JTIOMMOBOM pe3b0bl, €ClIM YUCJIO0 HUTOK Hape3aHus TIONMOBOM pe3bObl 7 Ha

17, Py, = 12 mm.

Omnpeaenum mar Hape3aeMo pe3bObl B MM:

17 = 25,3995 mwm;

P — 253995 _ 127 _ 127 _ 127 _ 127x1x20 _ 127 20,
p 7 57  60%7  60%2%3,5  120%3,5¥20 120 70’

[TIpoBepka Ha 3aLEenIAEMOCTb!

a+b> c + 20 127+120= 20 + 20

c+d=>Db + 20 20+70=> 120+20 ,

kosieco «b»=120 He BOMAET B 3allEIUIEHHUE C KOJIECOM «a»n=127.

ITomensieM MmecTaMu KOJIECa, CTOAINMUEC B 3HAMCHATCIJIC:
A C 127 20

b _d_ 70 120’
[TpoBepka Ha CHEIIIEMOCTb:
a+b> c + 20 127+70=> 20 + 20

c+td>b + 20 20+120= 70+20 ,

3anergeMocThb KoJiec obecredeHa.
[Tpumep 4: IlogoOpaTh CMEHHBIE KoJieca TUTapbl MOjAay Ui Hape3aHHs

MOYJIbHOM pe3rObl, eciu M=3 mm, N=1, P, , = 12 um.
OnpenenuM mar Hape3aeMon pe3bObl

138



A
P,=m*x3%*1, TOFI[aE=E—

p
IIpoBepka Ha 3aLETUIIEMOCTb:

a+tb> c + 20 110+35= 30 + 20
c+td>b + 20 30+120= 35+20,
3arernsieMocThb Kojiec o0ecredeHa

H _ 22%3x1 _ 22%3_110

d P, 7  7+12 35

B otuere cneayeT IOMECTUTh:

CxeMy Hape3aHus Pe3bOBbl.
Tabnuiry MCXOIHBIX JAHHBIX JJIS pacyuera.

W

JIOMMOBOM U MOAYJIBHOU PE3hOBI.

Ha3Banue npaktuueckoil paboThl U €€ 1Eeb.

30
120

PacueTsl 151 no100pa CMEHHBIX KOJIEC JUIsl HAPE3aHUsI METPHUUECKOM,

3.

Apx.

Ne doxym. [lionuc | Jlama




Bapuantsl 3ananus

Tabmmma 1
BapuanT | Mertpuueckas pe3pba,Mm | [roiimoBas pe3nba | MopaynbpHas pe3pda
1 P, =2 K=2 m=2mM N=2
2 P, =2 K=3 m=1 mm n=4
3 P, =125 K=6 m=1 Mmm n=2
4 P, =85 K=12 m=4 mm n=1
5 P, = 4,5 K=10 m=2 MM Nn=1
6 P, =10 K=11 m=3 MM n=1
7 P, =2 =8 m=1 mm Nn=3
8 P, =6,5 =7 m=6 mm n=1
9 P, =25 K=4 m=2,5 mm n=1
10 P, = 3,75 =5 m=5 mMm n=1
11 P, =225 K=5,5 m=3,5 Mmm Nn=1
12 P, =175 K=3,5 m=1,75 mm n=3
13 P,=5 K=9 m=1,75 mm n=1
14 P, =4 K=13 m=2,75 mm n=1
15 P, = 5,25 K=3,5 m=3,25 mm Nn=1
A —
3 ape | Vo oo 1 mionue | stama




IIpakTnyeckoe 3ansitue Ne2
Tema: «Pacyer HACTPONKHU eIUTETLHOH TOJIOBKHY.

1. Ileab padoThbI:

1.1. Hayuntbcs mpou3BOANTH pacdyeT HACTpOUKM Y II' 1l 1eneHus 3arOTOBKY Ha
3aJlaHHOE€  4YMCJIO YacTed METOAAMU  HENOCPEACTBEHHOIO, IPOCTOr0 U
i pepeHInPOBAHHOTO ACJICHHUS.

2. Conep:xanme

2.1. IlpousBecTu pacueT HEMOCPEACTBEHHOT0, MPOCTOro U AU(hepeHIIMPOBAHHOTO
JIEJIeHHs TI0 3a/IaHUI0 TaOJIMIbl BapuaHTOB. JIMMO AenuTenbHON TOJOBKHM UMEET
pan OKPYXHOCTEMN o CJIEIYIOLINUM KOJINYECTBOM OTBEPCTUM:
16,17,19,21,23,29,30,31,33,37,39,41,43,47,49,54. HaGop CMEHHBIX KoOJeC C
yuciaamu 3yobeB: 25 (nBa), 30,35,40,50,55,60,70,80,90,100.

2.2. IIpou3BecTy pacueT HaCTPOMKH rOpU30HTAIbHO-(pe3epHoro ctanka u Y I Ha
(dbpe3epoBaHre BUHTOBBIX TOJIOBOK.

3. MarepuajabHoe obecriedeHue

3.1. UepTrexkHble NPUHAIICKHOCTH.

3.2. KunemaTtuueckas cxema cranka moj. 6H81.
3.3. Kanbkyssitop.

4. IlopsiioK BHINOJIHCHUS 3aAHATHS

4.1. Tlo 3agaHHOMY BapUaHTy WPOU3ZBECTH pacUye€T W HACTPOUKY JIMMOOBOI
JIENTUTEIILHON TOJOBKM Ha HETOCPEACTBEHHOE, MpocToe U auddepeHITMPOBaAHHOE
JIEJICHHE.

Tabnuia BapuanToB Nel

JIEJICHHE | HEMOCPEJICTBEHHOE | POCTOE g depeHunanbHoe

NoNe

BapPHAHTOB
1 3 22 99
2 18 7 61
3 4 24 97
4 24 8 63
5 6 27 93
6 12 42 67
7 5 50 91
8 13 9 69
9 8 38 89
10 15 14 71
11 9 36 87
12 18 11 73
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13 10 18 83
14 20 12 79
15 3 15 81
16 18 13 77

4.2. Ilpn HemocpeACTBEHHOM JEJIIEHUH YMCIIO TPaaycoB (JeNeHUi) onmpenensercs
o ¢hopmyiie:
360

['ne Z — no BapuaHTy I HENTOCPEACTBEHHOTO JEJICHUS.

4.3. Ilpy mpocTOM JENEHUU ONPEIEIsIEM YHUCIO0 OOOPOTOB PYKOITKH «A»
OTHOCHUTENBHO JIEIUTEIBHOIO JUCKA 110 YPABHEHHIO

_N_ P
-2-a+l )

rae N =40 — xapakrepuctuka /I,
Z — 1o Tabnuie BapuaHTOB JJisi TPOCTOTO JCJICHHUS,
a — LIEJI0€ YUCIIO 000POTOB PYKOSITKH,
( — YHCJIO OTBEPCTUHN JICIIUTENBHON OKPYKHOCTH,
P — 4ncno maroB 1no AeMUTENbHON OKPYKHOCTH.
[TPUMEP: Pa3znenuts 3arotoBky Ha Z = 88 yacreii, N = 40.
N _ 40 4 15

0 5
=—=—=0+—=0+—=0+
Z 88 88 11 33

Jlenenue npou3BOAUTCS Ha JEIUTEILHON OKPYKHOCTH € 33 oTBepCTUsIMU uepe3 15
OTBEpCTUH (I1aroB).
4.4. Ilpu nuddepeHIHATBLHOM ACJICHUH JJIS Mo00pa JEIUTEIbHOU OKPYKHOCTH
3aroTOBKa JIEJTUTCS HE Ha 3aJaHHOE YMCIO YacTedl Z, a Ha Onrpkaiilliee 4ucio
OosblIee WM MeHblIee Zg — (KOTOPOE COKPAIIAIOCh C XapaKTEPUCTUKON FOJIOBKH
¥ MOTJIO OBITh pa3/iesIeHO MPOCTHIM JIEJICHUEM).
Uwuciio 000poTOB PYKOATKH OyET:
M=o =a+-

Zd q
3a Bpems JelieHUS JUMO depe3 CMEHHbIe Koneca «, b, C, d TOMOJHUTEIBHO

1 a c
noBepHercs Ha [lon. = PR o0oporTa.

[ToBOPOT PYKOSITKM JENUTEbHON TOJIOBKM OTHOCUTENBHO JIMMOA OyNEeT SBISTHCS
CYMMOMH 3TUX 2-X JBUKEHUH, T.€.
N N 1 a c
[T=1Ilo £ [MTnon. WJIN —=— 4+ ==+ —
Z zZb—zZ B d
W3 nocneiHero paBeHCTBa HAXOIUM MEPEIATOYHOE OTHOIIEHHE CMEHHBIX KOJIEC!
a c N N a c N+(Zp -Z
__:(_i_)z’__:i&
B d ‘Z—zd'7'B d Zd
[Ipumep: Paznenum 3arotoBKy Ha Z = 69 yacTeil Ha NEIUTEIBLHOW TOJIOBKE,
nMmeronien N = 40.

[Tpunumaem: Z¢ =70

Jlenenuie Mpou3BOIUTCS Ha JEIUTEIBHON OKPY>KHOCTH ¢ 21 oTBepcTreM uepe3 12
otBepctuii (mmaroB). OnpenesnsieM CMEHHBIE KoJieca:

142




a ¢ _ N(Zp-Z) _ 40 (70-69) _ 40
B d Zd 70 70

Koneco ¢ uuciom 3yoneB 40 ycraHaBnMBaeM Ha IINMUHJEIbHBIN BauK, a 70 — Ha
BaJ MPHUBOJA IIMUHJICHA: T.K. TEPEAaTOYHOE OTHOIICHHUE MONYYHSIoch (+), TO
mMexy konecamMu 40 m 70 HamO YCTaHOBUTH OJIHO MPOMEKYTOYHOE KOJIECO C
J100BIM YHCJIOM 3yObeB, UMEIOIINUXCS B Habope.
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IIpakTyeckoe 3ansaTue Ne3

Tema: «Pacuer HACTPONKH 3y0000padaThIBaOIIUX CTAHKOB:
3y00/10/10€:KHOT0 HAa Hape3aHue NMPAMO3y00ro Kosgeca u 3ydodpesepHoro Ha
Hape3aHHe NMPAMO3y00ro 1 Y4epBSIYHOI0 KOJIeca»

1.IEJIb:

1.1. IlpousBecTd  TOJHBIA  pacyeT  OCHOBHBIX  DJIEMEHTOB  HaJaJKu
3y0010510€KHOTO cTaHka Moj. 5140 1o 3a1aHHOMY BapUaHTY:
— YacToTa JBOMHBIX XOJIOB;
— JUIMHA XO0J1a J0JIOSAKA;
— ruTapa JIeJeHus U OOKaTKU;
— Kpyronas mojiava.
1.2. TlpowusBecTH MOJHBIN pacueT OCHOBHBIX JIEMEHTOB HAJIAIKH 3yOodpe3epHOTo
ctanka MoJ. S3A30 o 3a1aHHOMY BapUaHTY:
— yYacToTa BpauleHus (pesbl;
— BepTHUKAJIbHAS MM07a4a;
— paamaibHas 1Mojava;
— TuTapa JeJeHUs U 0OKATKU;

— ruTapa quddepennuana.

2. MMOPAJOK ITPOBE/IEHUS:

2.1. O3HaKOMHTBCS C 3aJJaHMEM H YEPTEKOM JICTalIM, MOJyIeKaield o0padoTke
Ha 3y00(]pe3epHOM CTaHKeE.

2.1.1. Tlo 3agaHHOMY BapUaHTy TMPOU3BECTH paCUET KHUHEMATHYECKUX IIeTe
ctanka moj. 5140 (tabnuia BapuanToB Ne 1).

2.2.  O3HaKOMHTHCS C 3aJ]aHHEM M YEPTEKOM JIeTalH, MOJyIekaieid oopaboTke
Ha 3y00(pe3epHOM CTaHKe.

2.2.1. Ilo 3agaHHOMY BapWaHTy TIPOU3BECTH pPACUET KHHEMATHYECKUX IICTICH
cranka moj. 5S3A30 (TabGiuia BapuanToB Ne 2).

2.3. O3HaKOMHTHCSI C 3aJlaHHEM M YEPTEKOM JIeTalu, MoJyIekaieii oopaboTke
Ha 3y0010J10€KHOM cTaHke Moa. 5123B.

2.3.1. Tlo 3amaHHOMY BapuaHTy MPOU3BECTH PACUET KHHEMATUUECKHX TeNen
ctanka mozenu ST23B (Tabnuia BapuantoB Ne 3).

3. IPUHATBIE OBO3HAYEHUAA:
M — MOZYJIb B MM
Zy— KOJIMYECTBO HAPE3aeMbIX 3yObEB U3/ENNs

Zyg — KOJIMYECTBO 3yObEB JOTOSKA
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| — grcio paboyux X0A0B

4. PACYET HACTPOHMKHU 3YBOJOJIBEXKHOI'O CTAHKA MOJEJIA
5140

4.1 OmnpenenuTh 4acTOTy JABOWHBIX XOJOB J0J0SKa B MHUHYTY, YCTaHOBUTH B
3aBHCHMOCTH OT BBIOPAaHHOH CKOpDOCTM pe€3aHMs U AJUHBI 3y0a Hape3aeMoro
KoJeca.

VyesompenensieM o Tadauie Ne 2 1o BapuaHry.

Tabmuia Ne 2
MoayJib Hape3aeMOoro Kojeca, MM
Marepuan 3aroToBKH 2-5 5-8 18-12
Cxkopoctb pe3anus Vpe; B MM/MUH
Cranb 15, 20X (tBepaocts 10 HB 180) 20-15 15-12 12-10
fg(&)l;]h 45 otoxokeHHas (TBepaocts HB 120- 99-18 18-15 15-12
Crasp 45 (tBeprocth HB 210-250) 20-15 15-12 12-10
Yyryn (tBepaocts HB 140-220) 21-18 18-15 15-12
bponsa (tBepaocTs 10 HB 150) 25-20 20-18 18-15
K onpenensiem o tabnuue Ne 3
Tabnuma Ne 3
B... 1o 25 50 75 100 125
K 2,4 4,1 6,0 7,75 9,5
_1000Vpe;
[InB.x = 2B IIB.X/MHUH

M0 TACIMOPTHBIM JaHHBIM BBIOpaTh OnmKaiilliee W COCTaBUTh YpaBHCHUE
KHHeMaTuueckoro Oananca. [Ipu uepHoBoi 00pabOTKe UCTIONB3YETCS CIACAYIONTUN
P IBOWHBIX XOAOB B MUHYTY: 65, 92, 132, 145, 206, 296 n mects 3HaueHUM: 99,
140, 200, 220, 310, 450 nB.X/MUH IJI YUCTOBOA.
4.2. PacueTr qivHBI 10JI0SKA:
L=B + 2K, mm
rae L — qorHa xona 10a0s9Ka, MM

B — nnuna 3y6a Hapesaemoro koseca, MM (Tabnuia Ne 1)

K — tabmuma Ne 3
4.3. PacueTt rutaphbl AcIeHUS U OOKaTa.

CocTaBuUTh ypaBHEHHE KHHEMATHYECKOTO OagaHca:
1 90 56 46 54 a ¢ 33 32 38 1 1 ac 2-7Z

g 1 46 54 36 b d 33 3256 190 Zbd Z
[TomoOpaTh cMeHHBIE Kojieca ruTaphl @, b, €, d, mpu 3TOM ClleyeT y4ecTb,

uyro a+b=120, ac=k'2'Zgy, rue k=1,2.

HaGop cMeHHBIX 3y0uaThIX KOJIeC THTaphl jaelieHust u ookara: 24, 30, 30, 32, 36,

38, 40, 40, 44, 45, 46, 48, 50, 50, 51, 52, 54, 56, 57, 58, 59, 60, 60, 61, 62, 64, 65,
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66, 67, 68, 70, 70, 71, 72, 73., 74, 75, 76, 78, 79, 80, 80, 82, 83, 84, 85, 86, 88, 89,
90, 90, 91, 92, 94, 96, 97, 98, 100, 101, 102, 103, 104, 106, 107, 108, 109, 112,
113, 114, 115, 116, 118, 120.
4.4. Hactpolika KpyroBou nojgayu:
4.4.1. BreiOpaTh 3HaueHUE KPYroBoil nojgayu no tadmuue Ne 4.
4.4.2. TTogoOpath Onkaiiiiee 3HaU€HHUE 10 MACIOPTY:
0,14, 0,18; 0,22; 0,29; 0,36; 0,45; 0,59; 0,75.
4.4.3. CocTaBUTh YpaBHEHHE KHHEMATUYECKOTO OalaHca e KPyTroBbIX M0J1ay:

1 365 . 2 44 45 40 36 54 46 1 S
AR 150 9% 54750750 4452 46 56 90 e T O
. K
o =—5— % Ng=m:Z,
Ta6auma Ne 4
XapakTep 00KaTKH O6pabar. | Moxyn | MouHOCTh MPUBOJIA CTAHKA, KBT
marepuan | bwmMm, |1,0...1,5 1,6...2,5 2,6...5,0
70 KpyroBas mojaua mon0sikaSxp, MM/IB.X
1 2 3 4 5 6
UepHoBoe Hape3aHUe — 4 0,35...04 | 04...0,45 -
MoJ  MOCIEAYIOIIEee 6 0,15...0,2 | 0,3...04 | 0,4...0,5
JTOJI0JIeHUE — 4 0,4...0,5 |0,45...0,5 -
v 6 |0,16...022]03...045 | 04...0,5
HucToBOC HAPE3aHUC |  (ramp } 0,25...0.3 ;
o CIUIOIITHOMY 2-3
MaTepuany YyTYH - 0,3...0,35 -
YHucroBoe Hape3aHue |  .ranp ) 03...0,35 B}
o IpeaBapUTECIbHO 4-8
obpaboTanHOMY 3y0y | YYTyH - 0,35 -

PACUYET HACTPOMKH 3YBO®PE3EPHOI'O CTAHKA
MOJEJIA 53A30
Tabnuiia BapuaHTOB
5.1. Bp100p BepTHKAIBLHOMN ITOJAYH.
Pa3mep TEXHONIOTHYECKH MOMYCTHUMOW TMOJA4¥ NpPH HApe3aHUW 3y0daThiX KOJIEC
BEIOWpAaeTCA C YydYeTOM 3aJaHHOTO0 KadecTBa 0O0pabOTaHHON MMOBEPXHOCTH,
TOYHOCTH 3yObEB, MOIIHOCTH CTaHKA.

Sbmm/06 onpeaenuth mo tabnuie Ne 7, mompaBodHbie KOA)PHUITUEHTHI IO TaOIHIIE
Ne 8.

Tabauma Ne 7
X MoI1HOCTh ITPUBOJA CTaHKA, KBT
apaxTep Marepuan | Moayins | 1,5...2,8 ‘ 3..4 ‘ 5...9
00paboTKu
ITogaya Ha oiH 06OPOT, MM/00
YepHOBOE cranb 45 15 |08...12 | 14..18 | 16...1,8
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HapE3aHUe 2,5 1,2...1,6 | 2,4...2.8 | 2,4...2,8
4,0 1,6...2,0 | 2,6...3,0 | 2,8...3,2
1,5 09...13 | 1,6...22 | 1,8...2,2
9yT'yH 2,5 1,3...1,8 | 2,6...3,0 | 2,6...3,0
4,0 1,8...2,2 | 2,8...3,2 | 3,0...3,5
YucroBoe craits 45 1,5-2 1,0...1,2
Hape3aHue 1o 3,0 1,2...1,8
CILIOLTHOMY 9yTYH 1,5-2 1,2...1,4
Marepuany cepbli 3,0 1,4...1,8
Tabmuna Ne 8
B 3aBUCHMOCTH OT MEXaHUYECKON XapaKTePUCTUKH CTAIIU
Mapka | Tsepaocts | Koaddu Mapka cranu Teepnocts | Koaddu
cTaiu HB IUCHT HB LHUCHT
35 156...187 1,0 30X, 40X 156...207 1,0
45 170...207 1,0 12XH4A, 20XHM | 156...229 0,9
45 1o 241 0,9 18XII", 20X
B 3aBHCHMOCTH OT yTJ1a HaKJIOHA 3yObeB
VYroin HaknoHa Koaddumment

3yObeB, Ipal. OnHOMMEHHOE HafpaBiieHue | Pa3HOMMEHHOE HampaBJIECHUE
3y0a KoJjieca U BUTKOB (pe3bl | 3y0a Kojieca U BUTKOB (Ppe3bl

0 1,0 1,0

15 0,90 0,75

30 0,80 0,65

45 0,65 0,50

60 0,45 0,35

OnpenenuTs TOMaYy SpC YYETOM MOMPABOYHOTO KOd(DPUIIMEHTA W TPUHSTH
Onmxaitiiee MEHbBIIIEE 10 CTAHKY.
Psn Beprukanensix nogau: 0,65; 0,83; 1,02; 1,31; 1,65; 2,04; 2,62; 3,3.

Omnpenenuts nepeaaTOYHOE OTHOIICHHE KOPOOKHU Tiepenad iy, = ﬁ
5.2. OnpenenanTs CKOPOCTh Pe3aHusl.

Vpes ompenenuth 1mo Tabmuie Ne 9, mompaBouyHble KOI(POUIIUEHTHI IO
tabmumie Ne 11.

[Ipy uyKMcTOBOM Hape3aHWU MO MPOPE3aHHOMY 3yOy 10 MIEPOXOBATOCTU
Rs=3,2 u mogaue Sp=2,0...2,5 MM/00 CKOPOCTh pe3aHMs IPUHUMAETCS B MpeJenax
Vpes=22...24 M/MuH.

[Ipy ymcTOBOM Hape3aHWHW MO MPOPE3aHHOMY 3yOy A0 IIEPOXOBATOCTH
Ra=1,6 u mogaue Sp=0,7...0,9 MM/00 CKOPOCTH pe3aHus MPUHUMACTCS B Mpeenax
Vpei=18...22 M/MuH.

Taomuna Ne 9
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Xapaxkrep [Tomaua, | Moaynb Hapezaemoro 3y0a M, Mm, 110
00paboTKu Sb Mm/006 | 3 |4 4
CxopocTb pe3aHus Vpes, M/MUH | MomHocts N, kBT

YepHoBoe 0,8 57 57 0,7
Hape3aHue 1,1 48 48 0,8
ox  Iocie- 1,5 42 42 0,9
AYIOLLYIO 2,0 36 36 1,1
0bpaboTKy 2,8 30,5 30,5 1,2

3,7 26,5 26,5 1,4
YucroBoe 1o 0,7 60
Hape3aHue 10 0,9 48
CILUTOIITHOMY 1,1 41
MeTanTy 13 35 [ITepoxoBaTOCTh MOBEPXHOCTHU

16 29 R+=3,2 MKkM

2,0 24,5

2,5 20

Ta6mmia Ne 10 OceBbie nepemMenieHus

Monayne Hape3aemMoro UYwrcnio Hape3aeMbIX 3yObeB
syGuaroroxonmecam, | 12 | 20 | 30 | 40 | 60 | 80 | 120
MM KonunuecTBo 0ceBbIX nepeMeleHuit ppe3bl
1 13 10 8 / 6 5 4
2 9 7 5 4 4 3 2
3 7 5 4 3 3 2 1
4 7 5 4 3 3 2 1
[TonnpaBouHbIe KO3 HUITUESHTHI HA CKOPOCTh PE3aHUS
Ta6muma Ne 11
B 3aBUCHMOCTH OT MEXaHUYECKHUX XAPAaKTEPUCTUK CTAIU
Mapka ctanu Teepnocts, HB KoadpurmenT Ky
35 156...187 1,1
45 170...207 1,0
35X, 45X 1o 241 0,8
12XH4A, 20XHM 156...207 1,0
18XTI'T, 20X,
12XH3A 156...229 0,9

B 3aBUCHMMOCTH OT KOJIMYECTBA OCEBBIX HepeMeIIIeHI/Iﬁ (bpe?)BI

KonunuecTBo nepemenienunit hpessbl, w

Koaddumment Ko

0 1,0
1 1,1
2 u Oosee 1,2

B 3aBrucHMOCTH OT yrIiia HaKJIOHA 3yObeB

‘ VYrou HakIOHA ‘KOB(I)(bI/IHI/IeHT, KBU‘ VYron HakI0HA ‘ Koadumment, Kgo ‘
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3yObeB, Tpaj. 3yObeB, Tpaj.
0 1,0 45 0,8
15 1,0 60 0,7
30 0,95
B 3aBHCHMOCTH OT KOJIMYECTBA pabOYHX XOJI0B
KonmndectBo pabouux x0/10B Koaddumment Ko

OnuH paboumii X0 1,0

JIBa pabounx xoaa TIePBBII 1,0

BTOPOM 1,4

OnpenenuTs CKOPOCTh PE3aHUSI U C YYETOM MOMPABOYHBIX KO3(PPUIIUEHTOB.

5.3. Pacuer yacToThl BpatieHus ¢pessl no Gopmysie:

__1000v 1
nq)p = d MM

[TpuHsTh OiMkaiiiiee MeHbIIee 3HAaUCHUE YaCTOThI BpaIlleHUs (hpe3bl.
Psn wacror Bpamenus: 50, 63, 80, 100, 125, 160, 200, 250, 315, 400.
5.4. Pacuer nelcTBUTEIBLHON CKOPOCTH pe3aHusi o GpopmyJie:

T dgy N
v, = —2 g
g 1000

5.5. Pacder BpanieHust 3aroToBKH (TUTAPHI IEJICHUS U OOKATKH)

['urapa oOkara u JelIeHUS PACCUMTHIBAETCS (HACTpaMBAETCS) M3 YCJIOBHS, YTO 3a
. . " K
OJIMH OOOpOT YEpPBSYHOW MOJYJIBHOU (pe3bl CTOJ C 3aroTOBKOM crelaer P

obopotoB, rae K — uMcio 3axofoB 4YepBsiuHOW ¢pe3bl, Z — 4Yucio 3yObeB
Hape3aeMoro 3y04aToro Kojeca.

24K

C

d Z

[IpoBepuTh MOAOOpaHHBIE 3yOYaThie KOJECa HA YCAOBHS CIEIUIAEMOCTH TI0
BBIpaKEeHUSIM: a+b>C+(20...24); a+b=96; c+d>b+(20...24)

. a
l —
e C

5.6. Pacdet momomHUTENHHOTO BpaIlleHUs 3ar0TOBKY (TUTaphl nuddepeHimana)

['urapa nuddepennnana HacTpauBaeTCA U3 YCIOBHUS, YTO 3a BpeMs MEPEMENICHUs
cynmnopta ¢ gpe3oil B BEpTUKAIbHOM HAMNpPABJICHUN HA BEJIMUMHY Il1ara BUHTOBOM
KaHaBKU TB.K 3arOTOBKa CII€JAET JOMOJIHUTEIBHO OJUH MOJIHBIIA 000pOT.

Pacuer uucen 3y0ObeB nuddepeHimaia CMEHHbBIX KOJIEC TUTAPbl MPOU3BOIUTCS IO
bopmyie:

LS mK

raef — yroj HakJIoHa BUHTOBOW JIMHUM 3y0a 3arOTOBKH,

K r 6-Sinf

My — HOPpMATBHBIA MOYJTH (hpe3epyemMoro 3yoa,
K — umcio 3axo10B 4epBsSIHON (Ppe3bl.
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5.7. Pacyer yrma HakioHa OCU ()pe3bl OTHOCHUTEIHLHO TOPU3OHTAIBHOIO TOPIA
3arOTOBKH.

[Ipn 00paboTKe UHIMHAPUYECKOTO KOJeca C BUHTOBBIM 3yOoM, ¢pesepHas
TOJIOBKA CTaHKa C yCTAHOBJICHHOW Ha OMPAaBKYy YEPBSIYHOMN (pe30il HOoKHA OBITh
pa3BepHyTa OTHOCHUTEJIBHO 3arOTOBKU HA CTPOTO ONPEACIICHHBIN YTOJL.

Yron HakimoHa ocu (pe3bl OTHOCUTEIBHO TOPU3OHTAIBHOIO TOPLA
YCTAHOBJICHHOW HAa CTAHOK 3arOTOBKU 3aBUCUT OT BEJIWYWHBI YIJIOB HAKJIOHA U
MoJbeMa U HaIPaBJICHUS] BUHTOBBIX JIMHUN (Dpe3bl U 3aTOTOBKH.

Ecnu BUHTOBBIC JTMHUU 3arOTOBKH M (Ppe3bl OJJHOMMEHHBIC, YTOJ HAKJIOHA
ocH (ppe3bl K TOPILY 3arOTOBKU OMpeesieTcs: o Gpopmyiie:

p=p—-P
['ne f— yron HakiaoHa 3y0a K OCH 3arOTOBKH,
[1 - yroi mogabeMa BUTKOB (hPE3bI IO IETUTSIEHOMY IMITHHIIPY.
Ecnu BUHTOBBIC JTMHUH 3aTOTOBKH M (PpE3bI pA3HOMMEHHEBIE, TO
p=p+p
HaGop cmenHbIx 3yOuatsix kojec: 24, 25, 27, 30, 32, 33, 34, 35, 37, 40, 41, 43, 45,
47, 48(4mr), 49, 50, 53, 54, 55, 56, 58, 59, 60, 61, 62 (3mT), 63, 64, 65, 67, 68, 69,

70, 71, 72 (2wr), 73, 74, 75,77, 79, 82, 83, 85, 86, 87, 89, 91, 92, 94, 95, 97, 98,
100.
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OTYET
0 IpaKTUYeCKOMY 3aHATHIO No 3
Pacuer HacTpoliku 3y0000pa0daThIBAIOIINX CTAHKOB:
1. 3y6om050€KHOT0 Ha Hape3aHUe MPSIMO3yOOoro KoJjeca.
2. 3y0odpesepHoro Ha Hape3aHUe MPsIMO3y00To U YEPBSIYHOTO KaJieca.
3. 3ybocTporatensHOro Ha Hape3aHue MPsMO3y00T0 KOHMUECKOTO KoJeca.

PACYET HACTPOMKMU 3YBOJIOJIBEXXHOT'O CTAHKA MOJIEJIN 5140
XapaKkTEepUCTUKA IETAIA U HHCTPYMEHTA

JlaHHble 10 pacuery

JlanHble 1o KoJjec JlanHble Ha 00pabOTKY
Ne m, 7 B, Marepuan 7 Marepnan | Xapakrep | Hucio TMpumeuanme
Bap | mm MM W3/1eus no70sika | OOKaTKH | IPOXOJI.
1.1.1. PacuuthsiBaeM 1iemb IJIABHOTO JIBHKECHUS
Vpes= o Tabsmie Ne 2
B = 110 BapUaHTy
K = 1o Taoauie Ne 3
1000 - vpeq
Npx = ————— = JIB. X/MUH
ABX - 2(B + 2K)
[TpuHrMaeM Npp xIEUCTB = IIB.X/MUH
N N np.x.geiicr 2(B + 2K) . B. X/MHH
JeucTs — 1000 - bl
— 940( 1420) 00 10,98 44( 29 36) 29( 47) 180
Taox e 160 44 \""" 59 "M 55 ) 65\ 47) 365
- 0,985 = JIB. X/MUH
1.1.2. JInuna xo1a 10a0sKa
L=B+2K= MM
1.1.3. PacuntbiBaeM 1 HacTpamBaeM IEMb JCICHHS U OOKATKH:
a ¢ 27,
33=7= a+b=120;c=h-2-Zg;meh=1;2
1 90 56 46 54 a ¢ 33 32 38 1 1
Zg 1 46 54 36 b d 33 32 56 190 Z
1.1.4. PacuuTbiBaeM M HACTpauBaeM IIeIb KPYroBOM MOIAUHU:
Sip= o Tabsuie Ne 4
, 2985y,
Jaen
Dyen=m-Z; =
" 365 0,985 2 44 45 40 46( 36) 46( 27) 41( 46)
x 780 707 24 50 40 44 36\ 46 M5s) 21\ 36
36 54 46 1
IQIE.%'%.EDNM: /,ZLB.X

1.1.5. JlanHble 111 HACTPOUKHU CTAHKA CBECTH B TAOJIHILY:
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Pexyuuii Pexxum paboThI

WHCTPYMEHT V; M/MHH | N; 1B.X/MHH | Skp; MM/IB.X | | I
Jon6sx

npsMO3yObIi

m= Zg=

CMeHHBIe Kojieca /ISt HACTPOWKH TEH JISJICHHSI U OOKATKU:

a= b= c= d=

PAUYET HACTPOMKHU 3YBODPE3EPHOI'O CTAHKA MOJIEJIU 53A30
XapakTepuCTUKA AETAIA U UHCTPYMEHTA

JlaHHble 17151 pacyera
Hapesaemoe kosieco WHCcTpyMeHT
L | Ki
Ne Xapak P, Marte
i B; yron | Mare Yucno . | mox | koi-
Bap | My; Tep dop; puain
Z B, MM | Hak. puan pabounx bEMA | BO
1a o) MM rpaj u3en 0bpad XOZI0B MM rpan | saxo Ppes
HTa par. " | oTKH P BI
. JI0B
1 1
1.2.1 PacuuTtaem Lienb BEpTUKAIBHOUN MOIAYHU:
Sp= MM/006 1o Tabmure Ne 7
Kwms; Kps= 1o tabmmie Ne 8
Sbg= Sb . KMS . Kﬁsz MM/00
) _ Sbg
lkn = S o

32

2.5
72 40 18 37 42 32\ 64 32 48\ 32 55 20 20
1,6.5a4 T . 4—015—4 . 5(1/1111/1 5—4,I/IJII/I a) (I/IJII/I6—4, UJIU E)

-%-Zn = MM /06

re 27 — [Iar BUHTa BEPTUKAIBHOW MOIA4H, MM,
YyeThIpe BUTKA Ha | mroiime, T.e. 6,28 Mm
1.2.2 PacunTaeM 1ienb rJIaBHOTO JIBV)KEHUS

Upes = o Tabsmie Ne 9
Ky = 1o Taosmure Ne 11
Kov = o Tabnuie Ne 10,11
Kﬁv = 1o Taosmre Ne 11
K, = no tabmune Ne 11
_ _ _1000v_ 1
U = Upes " Ky " Kopy " Kpy " Ky = ngpy = — MUH
[TpuHMMaeM no macmopTy OrKaiiiiee MeHbIee
Ng= muH?
m-dgppng
UueﬁCTB = W =M/MUH
D D D 23 30 26\ 30
ngp = 1440(uu 2850) —1(1/1111/1 = Wau —3) -0.985 -—(1/1111/1 — WU —) P
p D, D, D, 45 38 42) 30
23 24 18 1
————— = MUH
23 24 72

1.2.3 PacuuThiBaeM 1iemnb BpaIieHus 3ar0TOBKY (TUTAPY JEICHHS U OOKATKH)
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Lien

[TpoBepum ycoBue crermiseMocTu: a+b>c+(20...24)

a+b=96; c+d>b+(20...24); A>190; Az(a”’;”d)-z

72 24 23 30 . [l 40 1 K

1 o, i e —
o60p T 1824 23 32 M e F 40727 7
rae = %— IepeIaTOYHOE OTHOIICHHE IJIaHETAPHOM IIepeIadun ! / i =1

1.2.4 Pacuutaem nens nuddepennnana:

fo — 10 BapuaHTy

m,, — I10 BADUAHTY % : g = 6;;”5 2 =
K - o BapuanTy
[IpoBepuM ycnoBHE CUEIUIIEMOCTH:
K+1l>r+25 r+S>101+25 K+1>96
r+S>100 300>K+1+7r+S5>226
T, 30 20 20 K r 25 . | 40 1

: -1
P, 1 20 20 [ S 150 ™ 'aen’gg 7z~ “ove
1.2.5 Pacuuraem yron noBopoTa KapeTku (Qppes3bl:

(p =

1.2.6 JlanHble 11 HACTPOWMKHU CTaHKa Ha 00paOOTKy 3aJaHHOM JIeTajld CBOJAUM B
Ta0IHUILy:

Nop; Vops Spi Lemnb JeeHus u | llens muddepennnana
MUH M/MHH | MM/00 obkatku Z; = K = fo= my,=
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Tabnuia BapuanToB Ne 1

JlaHHBIE 111 HACTPOUKHU

2 | Mony [Iupnu
=
5 b Ha Marepuan Marepuan | Xapakrep Hueno IIpume
= Zy Zy poXo
= m b A3 OJIOSAKA 00paboTKu qaHue
] IIOB
< MM MM
Uyryn
1 2 30 38 HB=200 38 6PM5 Yucrosas 1
Uyryn
2 2,25 26 34 HB=140 34 6PM5 YucroBasg 1
Uyryn
3 2,5 62 30 HB=180 30 6PM5 Yucrosas 1
Cranb 45
4 3 33 50 HB=220 25 6PM5 Yucrosas 1
Cranp 20X
5 3,25 50 25 HB=180 24 6PM5 Yucrosas 1
Uyryn
6 3,5 60 30 HB=140 22 6PM5 YucroBas 1
Cranb 45
7 3,75 40 60 HB=220 25 6PM5 YucroBas 1
Uyryn
8 4 25 30 HB=230 19 6PM5 YucroBas 1
o | 425 | 24 | a0 | C™® 15 1 o0 | 6pM5 | Uncrosas | 1
’ HB=180
Crans 45
10 | 450 | 28 45 HB=150 20 6PM5 | YucrtoBas | 1
Uyryn
11 | 475 | 22 50 HB=150 22 6PM5 | UucroBas | 1
12 5 | 20| 80 | C¥ 15 1 o8 | 6pM5 | Uncrosas | 1
HB=180
Cranp 20X
13 | 5,25 26 35 HB=180 24 6PM5 Yucrosas 1
Uyryn
14 | 5,50 20 40 HB=200 30 6PM5 Yucrosas 1
Cranb 45
15 6 18 50 HB=140 25 6PM5 Yucrosas 1
Uyryn
16 6,5 16 40 HB=220 20 6PM5 YucroBas 1
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TABJINIJA BAPUHTOB

Taomurma Ne 2
JlaHHBIC J1s1 BapuanTtsr [Tpume
HACTPOHKH 1 2 3 4 5 6 7 8 9 10 | dvaHue
Mn 1,5 2 1 3,25 3 | 175 375 | 35 2,5 4 | Hapesa
Zusn 32 24 80 36 54 | 85 32 42 68 40 | emas
IecTep
5 s| 12| 7| 18| 6| 8| 15 | 10 Il 13|
0 npaB JICB JICB npaB JICB npaB JICB npaB JIEeB npaB LAJINH]
B 40 60 80 | 100 | 120 | 90 70 50 140 | 65 | PHiccK

asicC

Yy- | Cramb | yy. | Cramb | yy. | yy- | Crame | Cramb | Craib | gy- | KoChIM
Marepuan T'YH Qv<60 T'YH Qb<60 TYH | TyH Qv<60 | Q<60 | Qv<60 T'YH u
sarorokn | HB= | HB= | gB= | HB= | yB= | yB= | HB= | HB= | HB= | yp= | 3y0bam
220 | 240 | 220 | 220 | 220 | 220 | 240 | 220 | 240 | 220 "

dap 55 55 50 75 70 55 80 75 65 80
K 1 1 1 1 1 | 1 1 1 1 1 | Ppesa
YepBAY
B1 320 346 354 305 200 | 224 230 145 120 245 Has
npaB | JIeB | OpaB | JieB | JIeB | OpaB | OpaB | JiEB ACB | TPAB |
Matepuan | ool pevis | peMs | PeMs | P6MS | PeMS | P6MS | PeMs | Pems | pems | XOAHAH
¢bpe3s
XapaKTep qUcCT qUucCcToO qucT IlepHO ‘{epH qucT t'IepHO t'IepHO qUucCcTO llepH
00paboTku | oBasg | Basg | oBasg | Basd | oBas | oBasg | Bad Bast Basg | oBas
Hucro 1 1 1 1 1] 1 1 1 1 1
HPOXOJI0B

[TpuHATH 0003HAYCHHUS:

Mn - HOpMaJIbHBINA MOYJIb (hpe3epyeMoro 3y0a;

Zy3; — 4ncio 3yObeB HApE3aeMoro KoJeca;

d¢p — IMaMeTp YEPBIIHON MOIYIHHOM (DpEe3bl, MM;

K — gncno 3ax0/10B 4epBsiaHON (HpE3HI;

Bo - yroa HakioHa 3y0a K OCH 3arOTOBKH B Tpajycax;

B1 — yros nmoabeMa BUTKOB (Ppe3bl MO ACIUTEIbHOMY HWJIUHJIPY.
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, o 777
/ 221 ' 44 "' N=22n6m
/ ' 7 1= 1420 ab peun
= " z=20 :

i Z=7
N=32/4 nBm 216 7-50 HZII |y o l
n = 1640 [2850 04 Jmruw @r
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.—1

z=1f

f
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§c
a
y
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f
: 2 _XXT 2=20
T 2=20

Pucynok 2 Kunemaruueckas cxema 3yoodpesepHoro ctanka mojaenu 53A30
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Conep:xanue
1. TlossicauTenbHAS 3aITMCKA
2. OpraHu3anroOHHBIC METOIUYCCKUEC YKA3aHUS
3. Meroaunueckue ykazanusil
4. CrnucoK UCITOJIb30BAaHHOM JINTEpaTyPhI

S v b~ N
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1 IosicHNTeIbLHAA 3ANNCKA
CamocrosiTenbHas padora Nel
Ha TeMy. «CoOCTaBUTh KHHEMATHYECKYKH) CXeMy KOPOOKHM CKOPOCTei.
OmnpenenuTs reoMeTPUYECKU PAL YACTOT BPAIIEeHUH IINWH/EJS U IMANA30H
peryaupoBanus. IIpou3BecTu mocrpoeHue CTPYKTYPHBIX CeTOK U rpadmuka
yacTtor Bpamenuss mnuHaeas. Ilo rpaduky ompenenuts mneperaroYHblie
oTHoIIeHUs. OnpeaeJuTh YMCJI0 3y0beB HIecTepeH»

[Ipu paboTe TEXHOJIOIMYECKUX IMPOLIECCOB BO3HUKAET HEOOXOAMMOCTD
BBIOpATh HEOOXOAMMOE TEXHOJIOTHUECKOE 000pyI0BaHKE ISl 3aJaHHOM JIeTalH.

[IpaBUIBHBIN BEIOOP TEXHOJIOTHYECKOTO 000pYAOBaHUE OKa3bIBAET OOJIBIIOE
BIIMSHUE HA TEXHUKO-DKOHOMHUYECKOE IMOKAa3aHWE TEXHOJOTMYECKOro mpolecca u
KaueCTBO U3rOTaBIMBAEMOM I€TANICH.

Iens camocTosaTensHON paboThl Nel- yBETUYHTH KOJIMYECTBO WU3y4aeMOTO
TEXHOJIOTUYECKOTO  00OpY/IOBaHWsA,  HAYYUTHCA  COCTABJISATH  ypaBHEHHUE
KMHEMaTH4ecKoro OanaHca.

ConepxanueMm caMocTosiTenbHOM  padoTel  Nel  sBisieTcss  3agaHue
KOHKPETHOM MO CTaHKa W HEOOXOJAMMBIX HMCXOJHBIX JaHHBIX. B pabote
TpeOyeTcsl yka3aTh Ha3Hau€HHUE, 00JacTh MPUMEHEHHUS, KOHCTPYKIIUIO, TPUHIUII
paboOTHI CTaHKA, BBIMOJHUTh KUHEMATHYECKYIO CXEMY 3a/IaHHOTO y3JIa U COCTaBUTH
ypaBHEHUE KHHEMATUYECKOro OanaHca

2 Opranu3alMOHHbIE M1 METOANYECKHE YKAZAHMS

CamocrositenbHyto paboty Nel mpoBOIAT B KOHIIE HW3YYEHUS TEMBbI
«Tokapubie cranku». Ilepen mpoBeneHWEM  CaMOCTOSITENIBHOW — pabOTHhI
npenojaBarelib OpPraHU30BBIBACT KOHCYJbTAllMM MO JaHHOM paborte. Ha
OUYEpPETHOM YPOKE WJIM KOHCYJIbTAllMU MPENo/iaBaTelb BbIJAECT WHAUBUYATbHOE
3aJlaHre KOKIOMY CTYACHTY U3 rpymmbl. MicxoaHbie manHble yKa3aHbl B Tabmuie 1.

B mnepuon BeimosiHeHUsT camocTosiTeaIbHOM paboThl Nel mpemnomaBaTesnnb
CUCTEMATHYECKH KOHCYJIBTUPYET CTYAEHTOB IO BO3HHMKAIOIIMM B IpOIECCE
BOIIpOCaM M o0palllaeT BHUMAaHHE Ha OQPOPMIIEHUU OTYETA MO CaMOCTOSATEIbHOM
pabote. OTueT JoyKeH ObITh OPOPMIIEH HA CTaHIAPTHBIX JUCTax Gopmara A4 c
BBITIOJIHEHHEM KMHEMATHYECKOM CXEMBbI 3aJJaHHOTO Y3JIa.

3 MeToanuyeckue yKazaHus

Bce Bompocel otHOcsaTcs K Teme 1.1 «OOmme cBeaeHHWs O TMPUBOJAX
TEXHOJIOTUYECKOTO 000Dy TIOBAHUS.
[IpouTnTe METOANYECKUE OKa3aHUA M0 U3YUYEHHIO TUX PA3IEIOB U TEM.
[losicHeHre HEOOXOAMMO WJUTIOCTPUPOBATh COOTBETCTBYIOIIUMU CXEMaMHU U
ACKH3aMHU.

159



Jluteparypa: 1, c. 22-61. c. 342-348; 2, c. 13-38

Bompocsr 1-12. 3agaua.
CocTaBUTh KMHEMAaTHYECKYID CXEMy KOpOOKM ckopocteid. Omnpenenursb
T€OMETPUYECKUI Psii 4acTOT BPAIlCHUHA IIMUHAENIS M JUANa30H PEeryJUpOBaHUS.
[IpousBecT NOCTPOEHUE CTPYKTYPHBIX CETOK M TIpaduka YacTOT BpalleHHUs
mnuHaensd. [lo rpadguky onpenenuTs nepenarodHbie OTHOIICHHS. OnpenenuThb
YHCIIO 3yObEB IIECTEPEH.
WcxonHble TaHHbIE I PElIeHMs 3a[a41 MpeACTaBiIeHbl B Tabnuie 1.

Tabamuna 1
O6o3HayeHUS Howmep 3agaun
1 2 3 4 5 6 7 8 9 10 | 11 | 12
3HaMeHaTeIb
re€OMETPHYECKOTO

psana

BpAILICHUH, @

yactor | 1,26 (1,41 1,41 11,26 1,58 1,78 158 | 2 |1,41|1,26|1,78|2

KonnuecTBo
Pa3IMYHBIX

4acTOT BpalieHus | 8 8 5 4 6 6 8 4 4 6 6 4

MIMAHACS, Z

MubanmanbHas

qacToTa

BpALICHUS 80 83 | 125|160 | 100 | 55 | 40 | 63 | 180 | 200 | 18 | 63

IMMMAHACIIA B

MUHYTY
N1=Nmin

YacToTa BpaleHus dJIeKTPOABUTATENS JIJIs1 BCeX BapraHTOB N 8. = 900 00/MUH.

PexomentyeTcs cneayromas nociaeaoBaTeIbHOCTh pelieHus: U 0hOpMIICHUS
3aJIauu.
1. OnpenenuTh TEOMETPUYECKUM Pl  YaCTOT BpaIllGHUS U MPUHSTH
MIPEANOYTUTEIIBHBIC YHCIIa B COOTBETCTBUU C TaOuIek 4.
nl=nmin
n2=nlxge
n3=n2x¢ = nlxp*
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n4 =n3x¢ =nlx @’
n2=n, x¢°" U T.1., T.K. NZ=Nmax, TO max = nmin x ¢°*,
rje n2;n3;n,, - IPOMEKYTOUHBIC YaCTOTHI BPAIIICHUS IIITTH/ICIIA.

2. OnpenennuTs 1Uana3oH PEryJIupOBaHHUs.
3. BeiuepTuTh KOpOOKY CKOpPOCTEH B COOTBETCTBHHM C BBIOPAHHBIM CTPYKTYPHBIM
BapUAHTOM.
4. IToctpouTh 2-3 BapuaHTa CTPYKTYPHBIX CETOK.
5. TlpouwsBecTn aHanmW3 CTPYKTYPHBIX CETOK W BBIOpaTh W3 HHUX Hauboiee
MIPUEMIIEMBIH.
6. Ilomp3ysch BBIOpAaHHBIM BapUAHTOM CTPYKTYPHOM CETKH, TMPOU3BECTH
NOCTpOCHHE TpaduKka dYacToT BpamieHus mmuuaeni. CreayeT MOMHHUTH, YTO
TOJIKO KapTHHA YacTOT BPAIlEHUI BhIpakaeT ACHCTBUTEIbHBIC OTHOIICHHUS
B KOPOOKE CKOPOCTEH.
7. IlpousBectu pacyeT yucen 3yObeB 3yOUaThIX KOJIEC.
8. IlpomsBecTu MPOBEPKY (IOCTATOYHO COCTaBUTh YpPaBHEHHE KHHEMAaTHYECKOU
eIy A1 N max )

Jlns obseryeHus pacueToB yuces 3yObeB YKceN MpUBeeHa Tabiauna 5, rae
10 TOPU3OHTAJIU OTJIOKEHA cyMMa 3yOneB Ez, a mo BepTuKanu — mepenaTovyHble
oTHomeHusi, KpatHbie 1,06. IlycTble KieTKM O3HA4YarOT, 4YTO B JaHHOW Ez
nepeIaToyHoe
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CUCTEMA INPEAITOYTUTEJBHBIX YN CEJI

Tabauna 2 (HopmaJb ctankoctpoennst HIl-1)
3HaueHUuEe @
1,06 1,12 1,26 1,41 1,58 1,78 2,0
1 1 1 1 1 1 1
1,06
1,12 1,12
1,18
1,25 1,25 1,25
1,32
1,4 1,4 1,4
1,5
1,6 1,6 1,6
1,7
1,8 1,8 1,8
19
2.0 2.0 2.0 2.0 2.0
2,12
2,24 2,24
2,36
2,5 2,5 2,5 2,5 2,5
2,65
2,80 2,8 2,8
3.0
3,15 3,15 3,15 3,15
3,35
3,55 3,55
3,75
4.0 4,0 4.0 4.0 4.0 4.0
4,25
4,5
4,75
5 50 50
5,3
5,6 5,6 5,6 5,6
6
6,3 6,3 6,3 6,3
6,7
7,1
7,5
8.0 8.0 8.0 8.0 8.0
8,5
9.0 9

9,9
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10
10,6
11,2
11,8
12,5
13,2

14

15

16

17

18

19

20
21,2
22,4
23,6

25
26,6

28

30
31,5
33,5
35,5
37,5

40
42,5

45
47,5

50

53

56

60

63

67

71

75

80

85

90

95

10
11,2
12,5

14

16

18

20
22,4

25

28
31,5
35,5

40

45

50

56

63

71

80

90

10

12,5

16

20

25

31,5

40

50

63

80

11,2

16

22,4

31,5

45

63

90

10

16

25

40

56

63

10

18

31,5

16

31,5

63
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100
106
112
118
125
132
140
150
160
170
180
190
200
212
224
236
250
265
280
300
315
335
355
375
400
425
450
475
500
530
560
600
630
670
710
750
800
850
900
950
1000

100 100 100 100
112
125 125 125 125
140
160 160 160
180 180 180
200 200
224
250 250 250 250 250
280
315 315 315
355 355
400 400 400
450
500 500 500 500
560 560
630 630 6300
710 710
800 800
900
1000 1000 1000 1000 1000 1000

OTHOMICHUS HE MOXKET OBITh BBIIEPKAHO B TpeOyeMbIx mpeneiax = 10 (¢-1)
%; B OCTaNBHBIX KJIETKaX YKa3aHO YHCIO 3yObeB MEHBIIEro 3y04aToro Koieca.
Kpome Toro, MUHIMaTHHOE YKCIIO0 3yObEB CHIIOBBIX MIECTEPEH KOPOOKH CKOPOCTEH
OOBIYHO JTOJKHO OBITH HE HIKE Zmin = 10+20.

[Tpumep. Onpenenuts Yuciio 3yObeB TPEX Map MIECTEPEH , KOTOPhIE JOJIKHbI
oOecrnieunTh nepeaaTounble oTHOMEeHUs: 1 1=1,26;1 2=1,41;1_3=2

164



otHomeHUsM.. [IpuemiieMbIm pemenueM Oynet mpu Y z = 75.
11=21/72=42/33=1,26
12=23/24=44/31=1,41
13=25/26=50/25=2,0

T.3 2= Z1+722+73+Z4+75+26= 42+33+44+31=75

Conep:xanue
1. ToscHuTenbHas 3amucKa 4
2. OpraHu3alMOHHBIE METOANYECKHUE YKA3aHUs 5
3. Iopsaok BeimoIHEHUS! paOOTHI 6
4. CopnepkaHue oT4eTa 7
5. Ilpumep BIMOTHEHUS CAMOCTOSITENIbHON paboThl Nel 8
6. Cnmucok UCIOJIb30BaHHOM JTUTEPATYPHI 12
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1 IosicHUTeIbHAS 3aIIUCKA
CamocrosTenbHasi padora Ne2 na temy «Ha3znauenue, 00,1acTh NPUMEHEHUSA
U KOHCTPYKLMA CTAHKA).
[Ipu paboTe TEXHOIOTMYECKUX MPOLECCOB BO3HUKAET HEOOXOAMMOCTH BBIOPAThH
HE00X0AMMOE TEXHOJOTHYECKOe 000pYyI0BaHUE ISl 3aAaHHOU JI€TaH.
[IpaBUbHBIN BBIOOP TEXHOJIOTMYECKOTO OOOPYJOBaHUE OKa3bIBaeT OO0JbIIOE
BJIMSIHHE Ha TEXHUKO-dKOHOMHYECKOE MOKAa3aHWE TEXHOJOTHYECKOro Mpolecca U
KaueCcTBO M3TOTaBJIMBAaeMOM JeTalIeH.
Lens camocrosiTenbHOM padboThl Nel-  yBEIMYHMTH KOJUYECTBO H3Yy4aeMOTO
TEXHOJIOTUYECKOTO  OOOpYJOBaHUS,  HAYYUTHCA  COCTABJISATH  ypaBHEHUE
KMHEMaTH4eCcKoro OajaHca.
CopnepxanueM camocTosiITeIbHOM paboThl Nel sBisieTcs 3aaHue KOHKPETHOM
MOJIENIA CTaHKa U HEOOXOJIMMBIX UCXOJHBIX JTaHHBIX. B pabote TpeOyeTcs yka3aTh
Ha3Ha4yeHHe, 00JIaCTh MPUMEHEHHUS, KOHCTPYKIMIO, MPUHIUI pPabOThl CTaHKA,
BBIMIOJIHUTh KMHEMATHUECKYI0 CXEMY 3aJaHHOTO y3jJa U COCTaBUThb YpaBHEHHE
KMHEMaTH4ecKoro OanaHca

2 Opranu3allMOHHbIC M1 METOANYECKUE YKAZAHUS

CamocrosTenbHyto paboTy Nel mpoBOJsAT B KOHIIE M3y4deHUs TeMbl « TokapHbIe
ctanku». Ilepen mpoBeaeHHEM CaMOCTOSTENIBHOM padOThl MPEnojaBaTellb
OpraHMU30BBIBACT KOHCYJIbTAIMU 1O JAaHHON paboTe. Ha ouepennom ypoke wiu
KOHCYJIbTAllUM TPEINOJaBaTelb BBIIACT WHAWBUAYAJIBHOE 33J]aHUE KaXIOMY
CTYJIEHTY U3 Tpyninbl. Vicxo/iHbIE TaHHbBIE YKa3aHbl B Tabnuiie 1.
B mepuon BbeIMONHEHHS caMOCTOsITENbHONW paboTel Nel mpenopaBaTenb
CUCTEMATHYECKA KOHCYJIBTUPYET CTYAEHTOB MO BO3HUKAIOUIIMM B MPOLECCE
BOIIPOCaM U 00paiaeT BHUMaHue Ha 0)OPMIIEHUU OTYETa IO CaMOCTOSATEIHHOM
pabore. OTyeT J0MKeH OBITh OPOPMIICH HA CTAHIAPTHBIX JUCTaX dopmara A4 c
BBITIOJJHECHUEM KHHEMATHYECKOW CXEMBI 3aIaHHOTO Yy3J1a.
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3 IlopsAaoOK BbINOJHEHHUS PA0OTHI
3.1 VYkaxure Ha3Hau€HUE CTaHKAa, KaKWe BHUJbI PaOOThl MOXHO BBIIIOJHUTE.
[lepeuncnure: Kakou peXYyIIUM HHCTPYMEHT IPUMEHSIOT HA JAHHOM CTaHKE.
3.2. Vkaxure 00yacTb NpuUMeHEHHs cTaHka. OOOCHyWTe BBIOOp CTaHKa IS
IPUMEHEHUS B YKa3aHHOM THUIIE€ TPOU3BOCTBA.
3.3. BeINOAHUTE 3CKU3 CTAaHKA U YKAXKUTE €r0 OCHOBHBIE Y3JIbl 1 MEXAHU3MBI.
3.4 BBINOJHUTE KUHEMATHYECKYIO CXEMY 3aJaHHOTrO y3i1a. Ha kuHemaTnueckoit
cxeme YKaKUTE HEO0OXOAUMYIO uH(pOpMaIHIO:
HalpyuMep, MOIIMHOCTh M YaCTOTY BpAIICHHs SJIEKTPOJBHUIATENs, JUAMETPHI
IIKUBOB, YUCJIAa 3yObEB KOJIEC, IIark XOI0BbIX BUHTOB ,HyMEPALIMIO BaJIOB, My(T,
0JIOKOB 3y04YaThIX KOJEC.
3.5. CocraBbTe ypaBHEHHE KHHEMATHUYECKOTro OajlaHca MJisi 3aJaHHOTrO
JBUYKEHUS.
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4 Conep:xkanme oT4yera

4.1HaumeHoBaHue paboThI
4.2Ha3nauenue CTaHKa
4.306nacThb IIPUMEHEHUS CTaHKa
4. ABwinosHeHUs ACKU3a CTaHKa

4.5BpimosiHEHWE  3CKM3a  KMUHEMATUYECKOW  CXEMbl  3aJaHHOro  y3ja
4.6 CoctaBieHHe YypaBHECHHS KHUHEMAaTHYECKOro OallaHca [IJis 3aJaHHOTO
JIBUYKEHUS
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5 Ilpumep svinonrnenun camocmoamenvHoii paoomot Nel
[Tpumep BBITIOTHEHUS pabOTHI pACCMOTPUM ISt cTanka mojenu 16K20.

1.Haznauenue CTaHKa MOJEIU 16K20.
CraHOK mpeaHa3HAuYeH Ui Hape3aHWs pe3b0: MpaBoOil M JIEBOHM METPUYECKO,
JIOMMOBOM, MOAYJIbHOM, MTUTYEBOM U TOPLIEBOM pe3bObl, a Takxke 1151 00paboTKu
HapY’>KHbIX, BHYTPEHHUX, LWINHIPUYECKUX, KOHUYECKUX, (PACOHHBIX U
TOPLIEBBIX MOBEPXHOCTEHN 3aroToBOK. Ha craHke Tak e BBINOJIHAIOT HAKATKY U
00KaTKy, IpU HAJIMYUU CHEIHAIbHBIX MPUCHOCOOJICHUN MOXKHO HUIU(OBATH,
¢pe3epoBaTh, NOAUPOBaTh. TakKe Ha CTAHKE BBIIOJHAIOT CBEpPJICHUE,
36HKEPOBAaHUE ,pa3BEPTHIBAHME.

2.CTaHOK NIpPUMEHSETCS B EIMHUYHOM, MEJIKOCEPUWHOM MU CPEIHECEPUIHOM
IIPOU3BOJICTBE.

OTO NOATBEPKAAETCS IIUPOKUMHU TEXHOJIOTUYECKUMH BO3MOKHOCTSIMHU.
3.0OcHoBHBIE y3J1bI cTaHka mojaenu 16K20.
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OcHoBaHue

Cranuna

Kopobxka nogau

KopoOka ckopocteit

[Tepenuss 6aOka(IImuHACTHEHAS)
Cynmnopt

3annss 6a0ka

O N WD R

dapryk

Cynmnopt cOCTOUT M3 KapeTKu (HWKHUX Calla30kK), KOTopas IMepeMeniaeTcs 1o
HAMPaBJISIIONMM ~ CTaHWHBI M TONEPEYHBIX  Cajla30K, CKOJB3SALIUX IO
HaIPaBIIAIONUM KapeTKH, MOBOPOTHOW YacCTHU, MO KOTOPHIM IEPEeMEIIatOTCs
pe3loBble cana3ku( BEpXHsSs KapeTka) W pe3lieiepiKarelis 3aKperICeHHOTO Ha
PE3IOBBIX calla3Kax

4 KunemaTtuueckasi cxeMa KopoOku ckopocteit cranka mojenu 16K20

!’x -—0——’@
\N-!ﬁ (3.5

Datul pe1hsdeant
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5. CocTaBneHne ypaBHEHUS KUHEMAaTUYECKoro GanaHca Ans  3a4aHHOro
ABUXEHUS.

[BuxeHue oT anekTpoaBuraTens Ha WNUHAENb MOXET nepefaBaThbcs no ABYM
KUHEMaTUYECKM LIENAM:

a) no kopoTkon Uenu (6e3 nepeGopa), 4To AaeT 12 BbICLUMX CTYNEHE YacToT
BpaLLeHWs WNNHAENSN:

14601z1£3><()98551( 56y 21 38 )30 60\
= 268 39 " 51)55( 38’ "M 6_0(””"35)

6) no gnuHHOM Uenu (c nepe6opr), YTO JaeT ewe 12 4acToT BpaLLleHUs:

o {450 148 % 0.985 51 ( 56\ 21 29 38) 15 45) 1830
— ——|nm —) (wm , LI ( 15) 7250

268 39\ 34)55 "7 - M 3g )50 \ M
Hanpumep HeobxoanMmo cocTaBuUTb ypaBHEHUE KMHEMaTUYeckoro 6anaHca ans
Nmin
3a OCHOBY MNpVMHWMaeM [AMWHHYK Uenb, Tak Kak OHa obecneuvBaer 12
MOHWXAaIOLLMX YaCTOT BpaLLEHUS.

Onpep,enﬂeM nepeaaTovyHoe OTHOLLEHUs 3yBuaThbix nepenau.

i 51
== L307; 1 = e = 1.647 — npuHUMaem nepe,u,aqy 35 ° TaK Kak oHa
o6ecneqmsaeT MeHbLUee nepefaToyHoe OTHOLLEHUE.

- — 2 s 21
i = 5— 038;i=—=0.617;i = == 1 - npuHumaem nepepauy >

5 = 0.25;1 45 = 1 — npuHUMaem nepep,aqy —

CocTaBnsieM ypaBHEHNE KMHEMATUYECKOrO 6ancha ANSA N -

e e T N N
Mmin = 268 39755760 72 60 —

1/1



Tabnmia BapuaHTOB

Nopapuanra

Monenb cTaHka

CoaepxaHue Bonpoca

1

2

3

1.

MK6801d3

BbIMOMHUTE  KMHEMAaTHUECKYI0  CXEMy  KOPOOKH
ckopocteil. CoCcTaBUTh ypaBHEHHE KHHEMATHYECKOM
L[ENIH TJJaBHOTO IBWKEHUS IS Nmax

MK6801d3

BBINOIHATE KHHEMATHYECKYIO CXEMY IIPHBOA ITOAM.
CocTaBUTh  ypaBHCHHE  KHHECMATHUYECKOH  ICIH
IPOJIOJIBHON TTOJAYU IS Smax.

500V

BheITIOTHUTE ~ KMHEMATHYECKYI0  CXeMy  KOpOOKHU
ckopocrteil. COCTaBUTh YypaBHEHHE KHHEMATHYECKOMN
L[ETIH TJIABHOTO JIBUKEHUS IS Nmax

500V

BpInoHUTE  KMHEMAaTHYECKYH0  CXE€MY  MpPHUBOJA
nponoiapHoM  mojgayu.  CocTaBuTh  ypaBHEHHE
KMHEMaTUYECKOM 1eNy MPOAOJbHON MOJAYH IS Smax.

16K20T1

BBIMOTHUTE ~ KMHEMAaTHUECKYI0  CXEeMy  KOPOOKH
ckopocteil. CocTaBUTh ypaBHEHHE KHUHEMAaTHYECKOM
LETH TJIaBHOTO ABVKEHUS IS Nmax

16K20T

BpInoNHUTE  KMHEMATHYECKYK)  CXEMY  MPHUBOJA
NpOJNOJIBHOM W TmonepedyHor mnoaad. (CocTaBUTh
YpaBHEHHE KHHEMATHYECKOM LENu  MPOJOIbHOU
10JIAYM JUTS Smin

1B340®3

BBIMOTHUTE  KMHEMAaTHUECKYI0  CXEeMy  KOPOOKH
ckopocteil. CoCcTaBUTh ypaBHEHHE KHUHEMATHYECKOM
1IETH TJIABHOTO JABMKEHUS I Nmax

1B340d3

BpIITOTHUTE  KMHEMATHYECKYI0  CXE€My  MPHUBOJIA
MpoJOJAbHOM U mnomnepedyHod mnonad. CocTaBUTh
YpPaBHEHHE KHHEMATHYECKOM LENu  MPOJOIbHOU
MOAAYN IS Smax

1B340®3

BBINOMHUTE cXeMy MOBOpPOTa PEBOJBBEPHOM T'OJIOBKHU.
CoctaBuTh  ypaBHEHHUE  KHUHEMATUYECKOM  LIENU
ITIOBOPOTA PEBOJIBBEPHOU T'OJIOBKH

10.

16K20T1

BrImomHUTh cXeMy MOBOpPOTa PEBOIBLBEPHOM T'OJIOBKH.
CocTtaBuTh  ypaBHEHHE  KMHEMATUYECKOM  IIEMH
MOBOPOTA PEBOJIBBEPHOM T'OJIOBKHU

11.

16732®3

BbINOMTHUTS ~ KMHEMATHYECKYIO  CXEeMy  KOpPOOKHU
ckopocteid. COCTaBUTh ypaBHEHHE KHHEMATHYECKOM
LIEMU TJIABHOTO IBMYKEHHUS JUISL Nmax

12.

1b5732®3

BpInoNHUTE  KMHEMATHYECKYK)  CXEMY  MPHUBOJA
NpOAOJILHOM W  TmonepedyHo mnoaad. CocTaBUTh
YpPaBHEHUME KUHEMATHYECKOW LENU  IPOAOJIBHOU
0JIAYH JUTSL Smin

13.

16732®3

BreimoaHuth CXCMY IIOBOpPOTaA pCBOHLBCpHOﬁ T'OJIOBKH.
CocTaBuTh YPaBHCHUC KHHEMAaTHUYECKOMN OCIIN
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TIOBOPOTA PEBOJILBEPHOM I'OJIOBKHU

14,

1b5732®3

BpImonHuUTE cxeMy BHHTOBOIO KoHBemepa. [IpuHimn
paboOTHI BUHTOBOTO KOHBEHEpa.

15.

1725M®3

BbIMOMHUTE  KMHEMAaTHUECKYI0  CXEMy  KOPOOKH
ckopocteil. CoCcTaBUTh ypaBHEHHE KHHEMATHYECKOM
L[ENIH TJJaBHOTO IBWKEHUS IS Nmax

16.

1725M®3

BpINosHUTE  KMHEMATHYECKYHD  CXE€MYy  MpHUBOJA
MpoJ0JILHOM W  TomnepedyHor mogad. CocTaBUTh
YpPaBHEHHE KHHEMATHYECKOM LEeNu  MPOJOJbHOU
MoJAauu IS Smin

17.

1725M®3

BpImonHuTh cXeMy cMmeHbl MHCTpymeHTa. [IpmHmmn
paboThI YCTPOMCTBA CMEHBI HHCTPYMEHTA.

18.

16A2003

BBITIOTHAT ~ KMHEMATHYECKYI0  CXeMy  KOpPOOKH
ckopocreii. COCTaBUTh YpaBHCHHE KHMHEMATHYECKOTO
Oaanca

19.

16A20D3

BBITIOJIHUTh KHHEMATHYCCKYIO CXEMY MPUBOJIA 110/1a4.
CocTtaBuTh  ypaBHEHHE  KMHEMAaTHYECKOM  IICTH
MIPOJTOIBLHON MTOAAYH IS Suposon

20.

16A20D3

BBIITOJIHUTE KHHEMATUYECKYIO CXEMY MPHUBOJA OJaY.
CocTaBUTh ypaBHEHHE KHHEMAaTHYECKOTo OanaHca
[ENH JBWKEHUS MOJAYH JUIS Snonepeu

21,

16A2003

BpInosHUTE cXeMy MOBOPOTa PEBOJILBEPHOM TOJIOBKHU
CocTaBuTh ypaBHEHHE KHHEMAaTHYECKOTro OaniaHca
LIETIH IOBOPOTA PEBOJIBBEPHOM T'OJIOBKH.

22,

MK721003

BbITIONTHUTh ~ KMHEMATHYECKYI0  CXeMy  KOpPOOKH
CKOpOoCTel  BpamieHuss  3arotoBku.  COCTaBHUTH
ypaBHEHUE KUHEMATUYECKOTo OasiaHca 1Ny rI1aBHOTO
JBUKECHUS IS Ny

23.

MK721093

BpInosHUTE cXeMy OBOPOTa PEBOJIBBEPHON T'OJIOBKHU.
CocTaBuTh ypaBHEHHE KHHEMAaTHUECKOro Oananca
LIETIA IOBOPOTA PEBOJILBEPHOM I'OJIOBKHU.

24,

MK721003

BbINoJHUTE KHHEMATHUYECKYIO CXEMY MPUBOJA IMOJ1ay.
CocTaBuTh ypaBHEHHE KHHEMAaTHYECKOTro OaniaHca
1eny nojay

6.Cnircok uCnoJIb30BAHHOM JIUTEPATyPbI
1. C.E. JlokteBa «Cranku ¢ ITYV u I1P». M.,1987r.
2.H.H.YepHoB «Metamnopexymune ctankm», M.,1988r.
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